JUN 25 Wb 


. OIL, 
GAS 


a ogee HNcresvstinsr AE SD Ey ct PETROL-AIR [EF : 
EE C ‘Ofhat eae es of the illuminating Engineering Society fe GAS ioe 


noed \N LINDON 199 0% + ee 








ol. XVIII November, 1925 ee Ee, 


For Foreign Countries, 15/- per annum. 





Special Features : 


Expenditure on Public Lighting—The Standard Specification for Portable 

Photometers—TIlluminating Engineering in Germany—The Lighting of the Home— 

Gas Lighting in Halls and Factories—The Lighting of Liverpool Cathedral— 
News from Abroad—Trade Notes, etc. 


3 

















Lighting experience 








time ; that are strong enough to stand vibration and hard 
usage; and that achieve these results with a minimum 


current consumption. 


Experience in lighting teaches that the best method of 
ensuring really good and efficient illumination is by employing 
only lamps that give full light over the longest period of 
All lamps manufactured by members of the 
Electric Lamp Manufacturers’ Association 
answer very exactly to these requirements, 
for they are made to the specification of 


| the British Engineering Standards. 
\ Issued by the Electric Lamp ACanufacturers’ Association 
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The effectiveness of a well-arranged installation of High-Pressure Gas Lighting for shop interiors is shown by this picture of part 
of the linoleum and carpet department in a prominent London stores. 


A Well-Lighted Shop 


is an attractive advertisement that compels the attention of every 
passer-by and brings bigger sales. 


Incandescent Gas Lighting, as fitted and shaded by men of 
experience, gives that clean white light, brilliant without glare, which 
shows every window display to advantage and is invaluable in shops 
where the colour of the goods is a definite factor in determining the 
customer’s choice. 


Whether your shop be large or small it should be fitted with 
the best artificial light available to-day—Incandescent Gas Light. 


Write to us for numbers 101 and 102 of “‘A Thousand and 
One Uses for Gas” which describe and illustrate many 
beautiful exterior and interior installations 
of gas lighting in shops and stores. 


THE GAS LIGHT & COKE COMPANY 
Horseferry Road Westminster, S.W.| 
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Expenditure on Public Lighting 


HE necessity for better public lighting, empha- 
ee at the annual meeting of the Institution 

of Public Lighting Engineers, and commented 
upon in our last issue, continues to be the subject 
of attention abroad. At the annual meeting of the 
Illuminating Engineering Society in Germany, dealt 
with on pages 206-7 in this number, there was a series 
of papers reviewing progress in street lighting. 
‘here, as in this country, the great increase in motor 
traffic is noted, and the need for better lighting than 
was furnished in pre-war days pointed out. But it 
is agreed that in many cases the public lighting even 
now has not yet been brought up to pre-war 
standard, though in some cities considerable pro- 
gress towards restoration has been made. 

In most cases authorities in this country, desiring 
to limit initial expenditure to a minimum, prefer to 
adopt ‘‘conversion’”’ methods. By their use consider- 
able improvements in illumination are often possible ; 
in some cases also the initial expenditure appears to 
have been met within a short period by the saving in 
gas and electricity and cost of maintenance. But it 
is evident that this is only a partial solution of the 
problem, and that really satisfactory illumination, 
suited to important and busy thoroughfares, 
demands the use of modern and efficient forms of 
reflectors and lanterns, designed to diffuse and dis- 
tribute the light to the best advantage. So far as 
one can judge from reports, some of the American 
cities seem to be prepared to adopt complete new 
lighting schemes involving the installation of some 
thousands of new units; a notable case is Cleveland, 
where units of exceptionally high candle-power have 
been introduced. 

The adoption of amore generous attitude inregard 
to expenditure on street lighting in this country, as 
we have often pointed out, depends ultimately on 
the education of public opinion, and the creation 
of a civic pride in proper street lighting. But in 
this country the matter is complicated by the 
function of providing lighting being allotted to so 
many local authorities, and the new arterial roads, 
Tunning through many districts under different 
control, present a special problem. We believe that 
ultimately the lighting of such thoroughfares will 
be regarded as a national, and not as a parochial, 
problem. In the funds set apart for the Road 
Board and devoted to the upkeep of surfaces, we 
have already an instance of a general contribution in 
the interests of motor traffic. We are inclined to 
suevest that a portion of these funds might with 
advantage be allotted to the encouragement of 
Sai-ty measures, such as the educational pro- 
gramme of the ‘‘ Safety First ’’? movement, and the 
provision of efficient public lighting—an essential 
alike to the convenience and safety of motor traffic. 


“Selling Industrial Lighting to 
the Workers ” 


NDER this title The Electrical World points 
Uae the importance of interesting the workers 

in illumination, as well as the management. 
In doing so it emphasizes one point that is not 
generally appreciated—though it has been pointed 
out by the writer frequently in discussing propa- 
ganda on industrial lighting—the necessity of 
appealing to workers in a judicious way. The first 
point is naturally to convince the worker that he 
himself will benefit from the improved illumination. 
In this connection our contemporary remarks: 
“Tn selling industrial lighting emphasis is generally 
placed on the possibilities for increased production, 
but the workmen themselves are not likely to 
become enthusiastic over increased production if 
it means increased effort for them.’’ Hence it is 
much better to represent, as a merit of better light- 
ing, that it removes handicaps under which he is 
labouring, that the worker will be able to do his 
task with less effort and fatigue, and that he will be 
much less liable to suffer from eyestrain and 
industrial fatigue, with their attendant evils. 

This is a point which we are glad to see empha- 
sized. In this country the necessity for studying 
the workers’ interests is, if anything, even greater. 
It is common experience that once operators have 
experienced improved lighting they never desire to 
return to the old conditions. The advantages which 
the worker secures, the immunity from accidents, 
and the reduced strain of work are bound to be 
beneficial to the management and workers alike. 
We have always insisted that their interests in this 
matter are identical, and that is why the question 
of industrial lighting is so readily taken up by Joint 
Industrial Councils, on which management and men 
are both represented. 

It should also not be overlooked that the co-opera- 
tion of the worker is essential to the complete 
solution of industrial lighting problems. After all, 
he is the man who actually does the work, and 
should best be in a position to say whether it really 
suits the job. In some cases misunderstandings or 
prejudices have to be cleared up, as objections to 
systems of lighting are not infrequently founded on 
misconceptions; but in other cases it will be found 
that there is frequently some real difficulty, 
unsuspected by the outsider, behind objections 
raised. It is here that the lighting expert who is 
not only conversant with illuminating engineer- 
ing, but has a working knowledge of the industrial 
processes to be illuminated, can do useful work. 
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The Standard Specification for 
Portable Photometers 


HE Standard Specification for Portable Photo- 

meters issued by the B.E.S.A., and repro- 

duced on pages 298-299, is one instance of the 
very useful co-operation that has been initiated in 
the lighting field during recent years. The sub- 
committee dealing with this matter was a very repre- 
sentative one, no less than nine leading scientific and 
engineering bodies, Government Departments, etc., 
being represented, and the great majority of its 
members are prominent members of the Illumi- 
nating Engineering Society. The report is, in fact, 
made possible by the pioneering work of this Society 
during many years, and crystallizes many con- 
clusions arrived at in its discussions. 

Few things have helped more to bring about 
scientific methods of illumination than the intro- 
duction of convenient portable photometers. 
Whereas, when the Illuminating Engineering 
Society was started, there were only one or two 
such instruments available, and their use was con- 
fined to a few enthusiasts, there are now quite a 
number of types of photometers, and their use in 
general illuminating engineering work has become 
quite familiar. The time was therefore ripe for a 
specification summarizing the main requirements 
that such instruments should fulfil. 

The Committee have had a somewhat difficult 
task, and we think it will be agreed that they have 
covered the ground very fully. No doubt the 
specification will require revision from time to time, 
but compliance with its main requirements should 
result in a very useful instrument, and it draws 
attention to various sources of error not yet 
generally appreciated. 

A broad distinction is drawn between instruments 
intended respectively for indoor and outdoor use, 
for which separate ranges are prescribed. Such pre- 
cautions as the use of a voltmeter or ammeter, 
properly applied, and the provision of clamped or 
soldered connections to the lamp are the result of 
several years’ experience of portable photometers. 
The directions in regard to the test-surface are 
important, as on this the accuracy of results greatly 
depends. We are glad to see included the recom- 
mendation that portable photometers for work in 
streets should be provided with means for deter- 
mining the angle at which light is received by the 
illuminated surface. 

The limits of error suggested (15 per cent. of the 
indication of the instrument) may come as a surprise 
to some. But we have reason to believe that it was 
the result of very careful consideration; and when 
all the various factors that may affect precision of 
reading are considered, including the obvious limita- 
tion to accuracy when readings are made on the 
lower parts of the scale, it does not appear excessive. 
It is quite possible that a skilful observer, by taking 
special precautions, would be able to get results with 
a smaller range of error; but it is necessary to 
allow for ordinary practical conditions. When to 
this possible error of the instrument is added 
uncertainties that may arise from the mode of use of 
the apparatus, we can see the need for avoiding 
pedantically accurate specifications of illumination. 
In visits to factories, for example, we are usually 
concerned with very wide variations in illumination 
indeed (often for one and the same process), and the 
degree of accuracy obtainable is, from the practical 
standpoint, amply sufficient to enable such variations 
to be noted. It is much better that we should 
recognize frankly the limitations of illumination- 
photometers as at present constructed. In the 
introduction to the specification it is pointed out that 
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it does not purport to comprise all the necessary 
provisions of acontract. No doubt, when measure- 
ments are made to ensure compliance with a con- 
tract (involving penalties for non-fulfilment) special 
precautions are necessary, and it may be ultimately 
found desirable to furnish a special specification for 
instruments of this class. 

The progress made in the design of illumination- 
photometers during recent years has been very con- 
siderable, and has done a great deal towards 
rendering illuminating engineering an _ exact 
science. But the specification has fulfilled a useful 
function in showing the present limitations and the 
scope for improvement. We have every expecta- 
tion that in years to come still greater precision of 
measurement will be obtained, and meantime we 
should like the specification to become as widely 
known as possible, and for this purpose would 
suggest that its contents should be discussed at an 
early meeting of the Illuminating Engineering 
Society, which provides a useful platform for the 
purpose of enabling valuable work of this 
description to become more widely known. 








The Association of Special 
Libraries & Information Bureaux 


E have several times referred to the work of 
this new Association, whose work was carried 
a step further at the important conference held 
at Balliol College, Oxford, during Sept. 25th-28th. 
From the national standpoint the linking together of 
the numerous existing special libraries (such as those 
of the Law Library, the Patent Office Library, and 
the Science Library of the Imperial College at 
Kensington), and the creation of new specialist 
libraries, is a project of great importance. But at 
the last conference international aspects of the sub- 
ject were also envisaged, and M. Paul Otlet, in 
describing the work of the International Institution 
of Bibliography in Brussels, foreshadows nothing 
less than a world-catalogue of technical and special 
books. Many other topics were the subject of 
individual papers, (abstracting and_ translating, 
classifying and filing, the special requirements ot 
science, engineering transport and medicine, etc.). 
We take the opportunity to refer again to another 
special need—the formation of a special library on 
illumination. On most other subjects specialized 
libraries already exist. But literature on illumination 
is still widely scattered, and a well organized library 
devoted to this subject would be a great boon. 
We think, however, that attention might fitly be 
concentrated on one point that seems to have been 
somewhat overlooked—the special qualities required 
from the specialist librarian. The work of classi- 
fying, indexing and filing is part of normal library 
routine, and is often extremely well done. But 
from the man in charge of a specialist library we 
need something more—ability to deal with any 
queries that may be put to him and suggest possible 
sources of information. The man in charge must, 
in fact, be first an expert, with both practical and 
theoretical knowledge of the subject, and, secondly, 
a fully qualified librarian, so that these ‘‘ specialist 
librarians’? would have to undergo a_ special 
training. The value of such libraries as ‘‘ informa- 
tion bureaux ”’ would in itself be an outstanding 
feature, justifying the creation of this new and 
useful association. The papers presented at 
the recent gathering cover an extremely wide 
ground, and if in future the proceedings are sec- 
tionalized this will afford an opportunity of con- 
sidering them in detail. Meantime a word of 


thanks is due to Dr. Hutton, who presided, and to 
Mr. Keeley, the energetic organizing secretary. 
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The Illuminating Engineering Society 
Opening Meeting 


It is announced that the opening meeting of the 
Illuminating Engineering Society will be held at 8 p.m. 
on Thursday, November 26th, at the House of the Royal 
Society of Arts (18, John Street, Adelphi, London, 
W.C.). This opening meeting will be, as usual, devoted 
to reports of progress and the exhibit of novelties in 
lamps, lighting appliances, photometric instruments, etc. 
This issue necessarily goes to press before the opening 
meeting takes place, but there will no doubt be many 
activities to report, especially in connection with inter- 
national developments in illumination, and it is 
expected that various new and _ interesting lighting 
devices will be shown. Particulars of other forthcoming 
events will be announced shortly. 


The Lighting of Tram Routes 


From the standpoint of accident prevention the light- 
ing of routes of tramcars demands special care, and it is 
always useful to get evidence that improvements are 
appreciated by drivers. We are led to refer to this matter 
owing to a letter recently addressed to Mr. Colquhoon, 
the public lighting engineer in Sheffield, by the secretary 
of the local branch of the Transport and General 
Workers’ Union. In this appreciation is expressed of 
the improved lighting of the tram and bus routes, and 
it is remarked: ‘‘ It is scarcely possible to overestimate 
the value of a well-lighted route to our drivers, the lessen- 


ing of strain and the minimizing of danger from 


accident.’’ At the same time, attention is drawn to one 
particular corner where it is suggested that better light- 
ing is needed. It is most satisfactory to find the Trans- 
port and General Workers’ Union taking an interest in 
public lighting in this way. The suggestions of drivers 
in regard to possible improvements in lighting and 
elimination of danger owing to unsuitable or insufficient 
illumination should be welcomed by public lighting 
engineers—to whom it is also a source of encouragement 
to find, as in this case, that their efforts are appreciated. 


The Optical Convention, 1926 


We note with interest that an Optical Convention is 
proposed to be held in London next year, about the 
middle of April, and an appeal for funds is now being 
issued by those responsible. The President is Sir Frank 
Dyson, the Astronomer Royal, and the list of Vice- 
Presidents includes many names of those eminently asso- 
ciated with applied optics. The previous Optical Con- 
ventions, held in 1905 and 1912, proved very successful, 
and many interesting papers were read. Very notable 
advances in optics have been made since 1912, and the 
moment is opportune to review progress. There are 
many points at which the study of optics and illumi- 
nating engineering is interlinked, and we hope that 
the proposal will receive the support it deserves. Those 
Interested should communicate with the Secretary, Mr. 
Thomas Martin, 1, Lowther Gardens, Exhibition Road, 
London, S.W.7. 
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The’ Organization of Scientific- Research 


A paper read by Sir Thomas Holland before the Royal 
Society of Arts on November 4th on ‘‘ The Organization 
of Scientific Research Throughout the Empire’’ con- 
tained a useful review of developments in this field, start- 
ing from the formation of the Royal Society in 1662, 
reviewing the subsequent work of the Royal Society of 
Arts since its foundation in 1754, and finally summariz- 
ing the work of the Department for Scientific and Indus- 
trial Research, created during the war. This last 
development has been paralleled by the formation of 
similar bodies in the various Crown Colonies and 
Dominions. All appear to be doing useful work. Sir 
Thomas quoted Mr. Baldwin’s recent testimony to the 
value of research, and it can be shown by numerous 
instances that the present expenditure on the encourage- 
ment of applied science is minute in comparison with the 
vastness of the industries concerned, and very much less 
than is allotted in some other countries. At the present 
moment, when so much emphasis is being placed on 
economy, these considerations need to be emphasized. 
Future progress depends to a great decree on the con- 
tinued growth of application of science to industry. and 
this is a field where any misleading effort to 
‘““ economize’? would have most unfortunate results. 


The Lighting of War Memorials 


The lighting of memorials is a special problem of 
which many examples have been met since the war. 
Some time ago methods of illuminating the Cenotaph 
were discussed and gave rise to considerable difference 
of opinion. There are some, indeed, which are opnosed 
to anv use of artificial light in such cases. It will be 
admitted that this is emphatically a case where the 
exposure of bricht lights is out of place, and the most 
successful methods we have seen are based on the use of 
concealed lamps. A picture sent us by Mr. J. Colquhoon, 
Public Lighting Engineer to the Sheffield Corporation, 
illustrates the illumination of the war memorial in that 
city, which was visited by the employees of the Sheffield 
Corporation Tramways and Motors Department on 
Sunday morning, November Ist. The memorial consists 
of a slender tapering column on a stone pedestal, and is 
illuminated by lamps concealed round the base. The 
light plays upwards on the column, which is of consider- 
able height, and its illumination must have demanded 
some skill and ingenuity. 


Illuminated Advertisement Hoardings 


The rapid development during the last few months of 
illuminated advertisement placards has been noticeable. 
In the Strand and other thoroughfares in London there 
are some conspicuous examples of the art. One of the 
most striking is the tobacco hoarding facing King’s 
Cross station; the strong colouring and bright illumina- 
tion of this extensive placard show out all the more 
strongly by reason of the somewhat murky surroundings 
in this particular thoroughfare. It is somewhat sur- 
prising that the artificial lighting of the many large 
hoardings erected along railway lines has not been more 
rapidly developed ; for in this case a lighted advertise- 
ment by night is very much more conspicuous than b 
day. The question of the propriety from the esthetic 
standpoints of many such advertisements will doubtless 
be raised; but at least the use of concealed lighting is 
preferable to a riot of brilliant unshaded lamps. 
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The Position of the Architect in 
Illuminating Engineering 


A recent contribution by Professor Teichmiiller, in 
Germany, deals with the above question. There, as in 
this country, there is a recognition that the full co-opera- 
tion of the architect in illuminating engineering has not 
yet been enlisted. Professor Teichmiiller shows that 
there is much in the traditional view of light based on 
‘* feeling ’’ that the illuminating engineer should respect. 
On the other hand, the architect should appreciate the 
great advances that have been made in lamps and light- 
ing appliances during recent years, and the greatly 
improved facilities which the lighting expert can place 
at his disposal. In reality it will be found that the aims 
of the illuminating engineer and the architect have much 
in common; in both cases the ultimate appeal is to the 
eye, and it wi!l probably be admitted that any conditions 
which cause discomfort to vision should be avoided alike 
on practical and esthetic grounds. 


Inside-Frosted Lamps 


In a recent article in this journal the introduction ol 
electric incandescent lamps with bulbs frosted on ‘ke 
inside was mentioned as an interesting American 
development. Further particulars of these lamps are 
now available. It is expected that the new series of 
lamps of this kind will displace a number of the lamps 
of 100 watts and under in use, and permit further 
standardization. The first of the series, a 25-watt lamp, 
has already been placed on the market. The obvious 
advantage of the new method is that the exteriors of 
bulbs are smooth and polished, and can therefore be 
easily kept clean. The absorption of light is stated to be 
very low, and it also appears—a somewhat crucial point 
—that ‘the useful life is not prejudicially affected. The 
shape of the bulb is stated to resemble that of ‘‘ a falling 
drop of water,’’ and to be pleasing in appearance A 
coiled filament is used, this procedure being favourable 
to robustness and uniformity. 


The Relation between Brightness and Life 
in Tungsten Ares 


Enclosed arcs between tungsten electrodes, as exempli- 
fied in the ‘‘ Pointolite ’ lamp, have manifest merits for 
certain forms of projection work. The aim in such cases 
is naturally to make the intrinsic brightness as high as 
possible. The relation between this property and life 
is studied by A. Ruttenauer in a recent number of Licht 
und Lampe. The brightness of the filament of the d.c. 
lamp is stated to be about 1,500 to 2,000 H.K. per square 
centimetre, and the normal life under these circumstances 
about 300 to 400 hours. By overloading the lamp the 
brightness can be considerably increased. But at 
3,000 H.K. per square centimetre the life was found to 
be only 100 hours with the 1°3 amp. type, and only 50 
hours with the 4 amp. type. The lamp works at a specific 
consumption varying from 0°59 to 0°47 watts per H.K. 
on direct current; lamps for a.c. are somewhat less 
efficient, and have the curious property that under- 
running as well as over-running tends to shorten the life, 
owing to blackening of the bulb through ionic bombard- 
ment. It is therefore of some importance to ascertain 
that the lamp is neither under-run nor over-run, a point 
which can be determined by the appearance of the 
electrodes. 
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Flood-Lighting of a Memorial Ship 


Evening passengers on the steamer between New 
Bedford, and New York, U.S.A., become acquainted 
with a ‘* phantom ship.’”’ Along the shore at Dartmouth, 
Mass., a ship stands out in the darkness, visible for miles 
around. It is the whaleboat ‘‘ Charles W. Morgan,”’ 
owned by Col. E. H. Green, and preserved as a memorial 
to the whaling industry. As the steamer passes the whale- 
boat the steamer salutes its forerunner with its search- 
light, and the salute is returned. The whaleboat is 
illuminated by eight flood-light projectors mounted on 
poles along the wharf for illuminating the masts, or 
below the wharf for lighting the hull. Light is now 
becoming quite commonly used in connection with 
memorials, but the illumination of an old and honoured 
ship in this way is an unusual and pleasing bit of 
sentiment. 


Forthcoming Presentation to Prof. Devoto 


(Founder and Director of the Industrial Clinic 
in Milan.) 

We understand that next month a formal pre- 
sentation is to be made to Professor Devoto, the 
founder and director of the famous industrial clinic 
in Milan, who this year celebrates the twenty-fifth 
anniversary of his work on the Staff of the University. 
A group of his students, admirers and friends have con- 
stituted a ‘‘ Devoto Foundation,’’ the proceeds of which 
will be applied to research in the field of industrial 
medicine. The writer, on the occasion of the First 
International Congress for the Prevention of Industrial 
Accidents, held in Milan in 1912, had an opportunity 
of studying the excellent work of this institution, and of 
appreciating the enterprising efforts made by Professor 
Devoto and others in Italy in the cause of industrial 
hygiene. We have reason to know that the importance 
of good industrial lighting in the interests of health and 
safety is fully appreciated by Professor Devoto and his 
associates, and we are very glad to note that his services 
are to receive appropriate recognition. 





Obituary 





| Dr. Huco Kruss. 





E note with great regret the recent death of Dr. 

Hugo Kriiss, who for many years had _ been 

associated with the manufacture of optical 
instruments in Hamburg, and was a leading member of 
the Illuminating Engineering Society in Germany. Dr. 
Kriiss was responsible for the manufacture of many 
standard types of photometric apparatus, and took a 
keen interest in photometry and illuminating engineer- 
ing. He was also a Vice-President and corresponding 
member of the Illuminating Engineering Society, and 
contributed to some of its earliest discussions—notably 
the discussion on ‘‘ The Measurement of Light and 
Illumination,’”’ in 1910. Dr. Kriiss was a man of wide 
scientific knowledge and genial disposition, and he had 
a very considerable influence in advancing the know- 
ledge of photometry and illuminating engineering. 
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Note on the Variation of Natural Light at Teddington during 
the Partial Solar Eclipse of April 8th, 1921 


By H. BUCKLEY and A. K. TAYLOR 
(The National Physical Laboratory). 


series of photometric observations organized by the 

Illuminating Engineering Society (New York),* of the 
solar eclipse of January last, it is thought that the results 
obtained at the National Physical Laboratory on the 
variation of daylight (skylight and sunlight) and of 
skylight during an earlier eclipse, that of April 8th, 1921, 
may be of interest. 

This eclipse was a partial eclipse in which, at maximum 
obscuration, about 88 per cent. of the sun’s disc was 
covered. First contact of the moon’s shadow took place 
about 7-35 a.m., the maximum obscuration of the sun 
at 8-47 a.m., and final contact about 10-5 a.m., all times 
being expressed in Greenwich Mean Time. Sunrise on 
the day of the eclipse was at 5-20 a.m. 

Observations with a portable photometer on the bright- 
ness of a horizontal white card freely exposed to the 
radiation from the whole sky and the sun enabled the 
variation of daylight (skylight and sunlight) to be 
obtained, while similar observations on a white card 
shaded from the direct light of the sun by a small screen 
some distance away, determined the variation of the 
skylight during the progress of the eclipse. The varia- 
tion in the sunlight was deduced by subtraction of the 
two series of observations. 

The weather conditions on the morning of the eclipse 
were fairly good, there being practically no clouds 
visible. There was, however, a considerable amount of 
haze, which gradually diminished during the morning, 
but throughout the period of one hour before to one hour 
after maximum obscuration haze was very noticeable. 
Owing to the haze, the skylight illumination, -which is 
due to light scattered by the haze, was considerably 
greater than that due to sunlight before the eclipse, and 
even at one hour after the eclipse was very little less. 

The results of the measurements are shown graphically 

n Fig. 1, in which the abscissee represent Greenwich 
Me: in Time and the ordinates the illumination in arbi- 
trary units, which are approximately equal to 850 foot- 
candles. 

Both daylight and skylight illumination increased for 
a short time after the commencement of the eclipse. The 
rising of the sun in the sky and diminishing absorption 
in the atmosphere (haze) would probably compensate for 
any reduction in the sun’s radiating area in the early 
staves. Diminution in illumination commenced about 
10 minutes after first contact, and continued uniformly 
unt! the time of maximum obscuration, when the day- 
light had fallen to about one-tenth the value it would 
have had had there been no eclipse. This latter value of 


* Trans. Ill. Eng. Soc. (N.Y.}, XX, p. 565, 1025. 


is view of the publication of the results of the extensive 
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Fic. 1.—Variation in the Ratios of Gkylicht /Ganlight and 
Skylight/Daylight during the Eclipse, April 8th, 1921. 


daylight was deduced by producing the curve showing 
the variation in daylight illumination before the eclipse 
to connect up with the same curve after the eclipse. It is 
shown by a dotted line in Fig. 1 


The observations of skylight illumination alone were 
unfortunately only continued until about one hour and a 
quarter after last contact, as the observer responsible, who 
wore spectacles, experienced great difficulty in taking 
measurements at all, owing to the high brightness of sur- 
rounding objects and consequent glare down the 
portable photometer eyepiece tube. In this connection 
it should be noted that the ‘‘ expedition’’ was only 
erganized during the evening before the eclipse, and that 
in consequence the observations were begun rather late, 
and suffered in consequence at the beginning and the 
end of the eclipse periods. 
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Fic. 2.—Variation in Daylight, Skylight and Sunlight during the 
Eclipse, April sth, 1921. 


It is possible, however, to deduce a rough estimate of 
the average brightness of that portion of the sun’s disc 
which was not eclipsed, compared with the average 
brightness of the whole disc, by producing the sunlight 
curve to 10-15 am., as is suggested by the daylight 
curve, and taking a line joining the point representing 
sunlight at 7-30 a.m. to that representing sunlight at 
10-15 am., and considering this line to represent the 
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variation in sunlight had there been no eclipse. At the 
moment of maximum obscuration the ratio of sunlight 
to the uneclipsed sunlight is 0’060, whereas if the sun’s 
disc were uniformly bright this ratio would have been 
12 per cent., 1.e., 0°12. Thus the unobscured portion of 
the sun’s disc had a brightness of 0°50 times the average 
brightness of the whole disc. From Little and Gray’: 
results* on the relative brightness of the various portions 


of the sun’s disc, it can be deduced that the average 


brightness of the sun’s disc is approximately 0°86 times 
the brightness at the centre. Thus, that portion of the 
sun’s disc which was uneclipsed had a brightness of 
about 45 per cent. that of the centre of the disc. This 
deduction of the brightness of the sun is, however, only 
rough, as the value of sunlight at the time of maximum 
obscuration was obtained as the difference of two 
quantities (daylight and skylight), which were not very 
different from each other. 


Fig. 2 illustrates how the ratios of skylight/sunlight 
and skylight/daylight varied during the course of the 
eclipse. The theoretical values of these ratios at tlie 
moment of extinction in a total eclipse are respectively 
infinity and unity, since direct sunlight illumination is 
then zero, and the skylight illumination, which is 
probably never quite zero owing to the scattering of light 
by the earth’s atmosphere, is equal to the daylight 
illumination. 





*Loc. cit., p. 607. 


The 13th Annual Meeting of the Illuminating Engineering Society 
in Germany. 


(Communicated.) 


HE annual meeting of the Illuminating Engineering 
" Sosicty in Germany took place during October 2nd 

and 3rd in Munich. In his introductory address of 
welcome, the Chairman, Dr. L. Bloch, drew attention 
to the important part played by Munich in applied 
science generally, and especially in_ illuminating 
engineering. The fact that the Museum was_being 
opened in the present year and that the Traffic Exhibi- 
tion would take place in Munich had induced the Society 
to adopt this city as their meeting place. 


THE ART OF ILLUMINATION. 


After extending greetings to the visitors present, the 
Chairman then called on Herr Heyck to read his paper 
on ‘‘ The Art of Illumination.’”’ ‘The author raised the 
question: ‘‘ What constitutes artistic illumination? ”’ 
The most frequent errors in lighting are glare, glitter and 
troublesome shadows and lack of uniformity. Here, 
however, a difficulty arises. In some circumstances the 
architect approves of a certain amount of sparkle and 
glitter, which gives “‘ life’’ to the room. urther, he 
needs a certain degree of shadow in order to enable the 
architectural features of the room to be portrayed. Lack 
of uniformity in illumination is also sometimes deliberate 
—the aim being to bring certain sections of an interior 
into prominence and allow others to fall into the back- 
ground. Thus, what in one case constitutes a desirable 
effect, in another must be regarded as a troublesome 
drawback. In the correct judgment of these circum- 
stances lies the difficulty of the problem. We must aim 
at conditions of illumination which are favourable to 
good perception and enable the features of surroundings 
to be properly visualized, at harmonious relations in 
regard to degrees of brightness, and at lighting which 
is in conformity with the nature of the room. 

In realizing these aims the lighting expert is naturally 
dependent on the nature of the surroundings, and in 
particular their form and colour, and the coefficients of 
reflection of adjacent surfaces, by which the amount of 
light reflected may be altered to a great degree. His 
special obiect should be the avoidance of very severe 
contrasts in brightness, so that the operator, when 
glancing away from his workplace, is not dazzled by very 


brilliant objects. In cases of general lighting the colours 
of walls, ceiling and floor are of great importance in 
relation to the distribution of light. The paper was 
illustrated by a great variety of lantern slides, showing, 
for example, the effect of different arrangements of light- 
ing fittings in the same room. 

The next item on the programme was a series of papers 
dealing with street lighting. 


THE PRESENT POSITION OF ELECTRIC STREET 
LIGHTING, 


Herr Wissman contributed a paper on ‘‘ The Present 
Position of Electric Street Lighting.’’ Prior to the war 
the lighting of streets in Germany compared favourably 
with that in other cities throughout the world. To-day, 
unfortunately, this is no longer the case. During the war 
period, and the years immediately after, public lighting 
has been greatly restricted. During the past year some 
progress has been made towards a return to normal con- 
ditions, but even to-day only about 50 to 80 per cent. 
of the lighting characteristic of pre-war times has been 
arrived at. Moreover, these figures relate to the number 
of lamps, not to the consumption of energy, which has 
been very considerably diminished. 

Amongst light-sources there is to-day practically only 
the gasfilled lamp to consider. The arc-lamp involves 
high cost of maintenance, and is subject to fluctuations. 
The only form of arc-lamp which can be considered a 
practical proposition to-day is the enclosed flame arc 
with vertical carbons, which has a relatively long burning 
period and small maintenance costs. Whether this arc- 
lamp, owing to its advantage of high candle-power and 
efficiency, will come into use to a great extent remains 
to be seen. Glow-lamps used for street lighting are, in the 
great majority of cases, operated on the parallel system. 
Series running is, however, worth consideration for 
pressures of 220 volts and over; lamps of lower voltage 
thus used have a more favourable efficiency and a some- 
what longer life than 220 volt lamps. 

Amongst fittings for public lighting a distinction may 
be drawn between those which allow free emission © 
light, act as concentrators (Tiefstrahler) or as extensive 
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units (Flachstrahler). Of these the latter type has the 
advantage in promoting greater uniformity of illumina- 
tion. But too much importance should not be attached 
to even illumination. Even variations of 50 to I may in 
some Circumstances pass unnoticed by the eye. Recent 
practical tests have shown that the eye could not detect 
the improved uniformity of illumination secured by the 
use of extensive units, although this was naturally proved 
by photometric tests. Hence in most cases preference is 
to be given in street lighting to the ‘‘ Tiefstrahler ’’ unit 
(.e., a form of unit such that the lamp is completely 
screened by the reflector), though this occasions some 
degree of concentration of light, and therefore lack of 
uniformity between units. The freedom from glare and 
high efficiency of such units are great advantages. 
Avoidance of glare is of special importance from the 
traffic standpoint. From inquiries amongst drivers of 
motor-vehicles the authors found that there was general 
agreement in preferring the conditions of illumination 
furnished by the above type of unit. 


The practice of enclosing two lamps in a single lantern, 
one of them being extinguished late at night, is not 
advised. The two lamps give a relatively small amount 
of light, and obstruct the rays from each other. The 
specification of mean illumination, as recommended by 
the German Illuminating Engineering Society, has 
recently been examined by the Committee on Practical 
IIlumination problems, and adjusted to meet requirements 
arising from the vast increase in the volume of motor 
traffic since the war. The authors recommend the control 
of values of illumination actually provided by means of 
tests with illumination-photometers, now available in a 
cheap and convenient form. 


PUBLIC LIGHTING IN MUNICH AND BERLIN. 


The subsequent paper, by Herr Oberbaurat Zell, dealt 
with ‘‘ The Development of Public Lighting in 
Munich.’’ On October 31st just 75 years had elapsed 
since the first installation of street lighting by gas in 
that city. The gas company, founded in 1850, provided 
1,148 lamps, including six of the ‘‘ double’ pattern. It 
was not until 1893 that electric street lighting, with 288 
arc-lamps, was introduced ; in 1896 this was increased to 
500 arc-lamps. The substitution of gasfilled incan- 
descent lamps was undertaken during the war. In 1916 
series 30 volt 12 amp. lamps were installed, but in the 
busier streets lamps of 360, 700, 900 and 1,800 watts 
have followed. The majority of these lamps are used 
in series on 630 volts. The original fittings for arc-lamps 
were first utilized, but at the present time deep reflectors 
are in general use; only in the very widest streets has it 
been found that the inequality of illumination arising 
from the complete screening of light sources was too 
great, and in these cases units of the extensive type have 
been adopted. 


Herr Ing. Mylo gave a summary of the Reconstruction 
of the Electric Street Lighting in Berlin. The improve- 
ment of lighting conditions, which in the period follow- 
ing the war were only 35 per cent. of the pre-war 
standard, has recently been actively undertaken. A 
central authority determines which streets shall be lighted 
with electricity and which with gas. Experiences with 
gasfilled electric lamps have shown that a diminution in 
light of only 19 per cent. takes place during goo hours— 
a very favourable result. The 50 volt series lamps, 
frequently installed in place of the original arc-lamps, 
have proved to have an even longer useful life. The 
introduction of glow-lamps in the old arc-lamp fittings 
has not answered well; in such cases the best modern 
fittings, designed for the new lamps, should be used. 
In addition to the glow-lamps and the A.E.G. flame arc- 
amps, experiments are now being made with the Dia- 
Carbone enclosed-flame arc-lamps of Kérting and 
Mathiesen—with which experiments are also being made 
in Paris. By an interchangeable reflector these lamps can 
onerate either as extensive units or as units of the same 
tyne equinned with an anti-dazzle globe. By means of 
lantern slides the author showed the develonment of 
fittings for street lighting and special traffic signs. 
Amongst other devices illustrated was an illuminated 
island for the use of the police in guiding traffic. The 
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illustrations showed what a wide field exists for the 
services of the lighting expert in connection with traffic 
lighting. 


PUBLIC LIGHTING WITH GAS. 


Herr Dr. Bertselsmann discussed, by the aid of lantern 
slides, ‘‘ The Present Position of Public Lighting by 
Gas.’’ Gas lighting, he remarked, had suffered during 
recent years owing to poor quality of fuel and mantles. 
The adaptation of the burner to the changed quality of 
gas had now been effected, and the mantle had been 
considerably improved for purposes of public lighting. 
Whereas originally cotton and ramie was used, artificial 
silk was now the material applied. This material did 
not contain ‘‘ cells ’’ as did the cotton mantles, and was 
therefore not subject to shrinkage. The fabric had good 
resistance to shock, and a protective coating of collodion 
was not necessary. The mantle shaped itself to the 
flame, and whilst the light obtained was equal to 
that obtained from cotton mantles, the durability 
was much greater. Burners had been improved 
by the provision of accessories to facilitate con- 
version to inverted units and by fuller use of 
preheating of the gas and air mixture. The use of 
several mantles in the same lantern was favourable to 
reliability. The wider use of pressure control had 
materially diminished costs of maintenance. Where 
several companies feed into the same network, arrange- 
ments are made for simultaneous action in applying the 
wave. In these circumstances the duties of the mainten- 
ance staff are diminished, and it is found that an 
attendant can deal with 180 lamps, as compared with 
60 when they were lighted entirely by hand. 


For street lighting gas has considerable advantages. 
It can at any moment be applied throughout the whole 
town and is entirely reliable. The pi, reacts system 
in Berlin has been in use since September 19th, 1826, and 
during this period has not failed on one single occasion. 


The ensuing discussion dealt mainly with the con- 
ception of unformity of illumination and the liability to 
glare with dioptric globes As an approximate test of 
uniformity of illumination, the ‘‘ reading test ’’ is useful 
—naturally only applied in streets that are relatively 
brightly lighted. Dioptric appliances fitted with a 
lightly diffusing outer globe are not glaring ; glare is also 
avoided in a recently introduced type of fitting provided 
with a special screen. The selection of fittings is deter- 
mined partly by climatic conditions. In windy weather 
concentrating forms of units have the drawback that 
their motions give rise to swaying of the shadow-edge 
formed on adjacent buildings, which may be very 
unsightly. Illumination of the upper portions of fagades 
of buildings should only be attempted in the case of 
streets of architectural distinction. The amount of light 
reflected from surfaces of walls is small and light so 
directed is thus inefficiently used. Whilst photometric 
measurements are of great value as a basis of judgment in 
street lighting, yet in the end reliance must be placed 
mainly on the impression received by the eye. 


Dr. L Bloch, in the report of progress, remarked 
that the Society had, since the war, attained an 
important position, and is assuming increasing 
importance in the technical world. The membership 
had, during the last year, risen from 385 to 558, 
mainly owing to the formation of the sister society 
in the Rhineland Westphalian district. Allusion was 
made to the death of three leading members 
—Dr. Bunte, Dr. Lummer and Dr. Hugo Kriiss. The 
‘‘ Recommendations on IIlumination ’’ have been issued 
in booklet form, and an illustrated edition is to appear 
shortly. School lighting is to be similarly dealt with, 
and the Society is also engaged, in co-operation with 
the V.D.E., on a revision of rules and standards 
relating to light, lamps and illumination. 

As a supplement to the technical portion of the pro- 
ceedings, visits to the Deutsche Museum, the Transport 
Exhibition, and the Walchensee Power Station were 
arranged. It has been decided that the next annual 


meeting will be held in the area covered by the Society 
recently formed in the Rhineland and Westphalian 
district. 
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British Standard Specification for Portable Photometers* 


HIS specification covers the requirements for port- 

able photometers intended for the measurement of 

illumination, and, in some cases, of brightness also, 
under conditions where portability and convenience in 
use are of more importance than great accuracy. 


Photometry, even under laboratory conditions, is one 
of the less precise of physical measurements, and in the 
case of portable photometers liability to error is 
increased by the fact that many of the essential com- 
ponents of such instruments are susceptible to variation 
with time and use. For example, the candle-power of 
the electric standard lamp which usually forms part of 
the equipment may gradually change, and even a small 
inaccuracy in the electrical measuring instrument has a 
considerable effect upon the candle-power. The test 
surface may become dirty or polished, the comparison 
surface may be discoloured, or again the electrical 
battery may be nearly discharged, so that the voltage 
does not remain steady during a photometric measure- 
ment. For these and other reasons a high degree of 
precision cannot be expected of a portable photometer 
under ordinary conditions of use. 


On the other hand, a number of these sources of error 
may be eliminated by a careful checking of the photo- 
meter shortly before and, if possible, again after use. 
This procedure is recommended in the case of all 
important tests. 


For the same reasons it is recommended that portable 
photometers should be returned to the makers at 
intervals to be checked and, if necessary, recalibrated, 
the date of such verification being preferably marked 
upon or attached to the photometer. 


1.—DEFINITIONS. 


Luminous Flux—The rate of passage of radiant 
energy evaluated by reference to the luminous sensation 
produced thereby. 


Lumen.—A unit of luminous flux. It is equal to the 
flux emitted in unit solid angle by a uniform point source 
of one candle. 


Luminous Intensity—The luminous flux, per unit 
solid angle, emitted by a point source in a given 
direction. 


Candle-power—Luminous intensity. expressed in 
candles. 


Jlumination—The luminous flux reaching a surface 
per unit area. 

Foot-candle—A unit of illumination. It is the 
illumination produced at the surface of a sphere having a 
radius of one foot by a uniform point source of one candle 
situated at its centre. It corresponds to a flux density 
of one lumen per square foot. 

Brightness—Of a surface. The quotient of the 
luminous intensity in a given direction by the area of 
the surface projected on to a plane perpendicular to that 
direction. 

Effective Range—The effective range of a portable 
photometer is the range of :llumination within which the 
instrument purports to comodly with the requirements of 
this specification. 





* Specification No. 230, 1925. Published by permission of 
The British Engineering Stendards Association, 28, Victoria 
Street, London, S.W.1; from whom copies of the specification 
may be obtained, price 1/-; post free 1/2. 

The Association desires to call attention to the fact that 
this Specification is intended to include the technical provisions 
necessary for the supply of the apparatus herein referred to, 
but does not purport to comprise all the necessary provisions 
of a Contract. 


Test Surface—The test surface of a portable photo- 
meter is a prepared surface which is illuminated by th 
source or sources under test. 

The test surface may form an integral part of th 
photometer, or may be detached or detachable therefrom. 

Comparison Surface—The comparison surface of 1 
portable photometer is a prepared surface illuminated by 
the comparison lamp, and so arranged that a comparison 
is made between the brightness of this surface and of the 
test surface. 

Comparison Lamp—The comparison lamp is a lamp 
forming part of the photometer and serving to impart to 
the comparison surface a predetermined brightness. 

Reducing Screen—The reducing screen is a trans- 
parent screen serving to transmit a predetermined 
fraction of the luminous flux reaching it. 

Reducing Surface—The reducing surface is a surface 
serving to reflect a predetermined fraction of the 
luminous flux reaching it. 


II.—SPECIFICATION. 
CLASSIFICATION. 


1. Portable photometers are divided, for the purpose 
of this specification, according to range, etc., as follows: 


Range A.—Intended chiefly for exterior use (e.g., 
street lighting). 


Range B.—Intended chiefly for interior use (e.g., 
factory lighting). 

It is recognized that a single photometer may be so 
constructed as to cover both sets of requirements. 

As usually constructed, portable photometers of each 
range may be further subdivided into : — 

(i) Those in which the test surface is viewed throuvh 
an aperture in the comparison surface, and 

(ii) Those in which the comparison surface is viewed 
through an aperture in the test surface. 


A portable photometer belonging to group (i) has 
usually to be held to the eye of the observer, and the test 
surface is, in most cases, detached or detachable from it. 


Photometers intended for the measurement of bright- 
ness usually belong to group (i) and are such that the 
object the brightness of which is to be determined takes 
the place of the test surface of the photometer. 


EFFECTIVE RANGE. 


2. The effective range of a Range A portable photo- 
meter shall be from o’o! to 2 foot-candles. 


The effective range of a Range B portable photometer 
shall be from 0°2 to 20 foot-candles. 

Note.—It is desirable that a Range A portable 
photometer should be capable of measuring values 
of illumination up to 5 foot-candles, and that a 
Range B portable photometer should be capable of 
measuring values of illumination higher than 
20 foot-candles. 


SCALE AND FIGURING. 


3. The scale shall be marked in foot-candles with bold 
graduations, and so figured as to diminish the chance of 
error in reading, even in a poor light. 


WEIGHT. 
4. The following shall be stated by the maker : — 


(a) The weight of that portion, if any, of the equip- 
ment which has to be held in the hand of the operator 
during use. 


(b) The weight of the complete equipment, including 
the photometer, measuring instrument, regulating 
resistance and comparison surface, but exclusive of ary 
battery or supporting stand. 
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TEST SURFACE. 


5. The test surface shall be such that its brightness is 
as nearly as possible proportional to the illumination up 
to a large angle of incidence, but in any case the limits of 
error permitted under Clause 10 shall not be exceeded 
within the limits of the angle of incidence therein set 
forth. 


In the absence of any indication to the contrary, it 
shall be assumed that the test surface is to be viewed at 
an angle of approximately 30° from the normal. If, in 
order to obtain the required accuracy, it is essential that 
the test surface should be viewed at any other angle, this 
angle shall be clearly indicated on the test surface or on 
the photometer. 


For the purpose of testing the photometer, the angle 
of view shall lie in the plane of the incident light and on 
the opposite side of the normal to the surface. 


Unless otherwise specified, the test surface shall be 
such that the colour of the light is not appreciably 
changed by reflection. 


If the photometer is intended for the measurement of 
the brightness of external objects, the reflection factor 
of the test surface shall be stated by the maker in the 
form of a constant by which the scale reading is to be 
multiplied in order to obtain the brightness of an object 
which may take the place of the test surface of the photo- 
meter. Alternatively a second scale, graduated in terms 
of brightness, may be provided. 

Brightness shall preferably be expressed in candles per 
square inch or per square foot. 


The test surface shall be reasonably durable and shall 
allow of cleaning or renewal in accordance with 
instructions provided by the maker. An efficient pro- 
tective cover shall be supplied for the purpose of keeping 
the test surface clean when not in use. 


Range A portable photometers shall be provided with 
means for the determination of the angle made by the 
test surface with the horizontal, and of the angle made 
by the incident light with the normal to the test surface. 


SIZE OF TEST AND COMPARISON SURFACES. 


6. The test and comparison surfaces shall be of such 
a size as, together, to subtend an apparent angle at the 
eye of the observer of not less than 4°. If the distance 
of the observer’s eye from the test surface is not pre- 
scribed by the maker it shall be assumed, for the purpose 
of this clause, to be 15 inches. 


If a separate test surface is provided, it shall be of 
such a size that the field of view is completely filled by 
it when the test surface is placed at a distance of 4 feet 
from the nearest point of the photometer. 


USE OF REDUCING SCREENS. 


7. If the design of the photometer involves the inter- 
position of a reducing screen between the eye of the 
observer and the test surface, it shall not appreciably 
change the colour of the light, unless so specified. 


ELECTRICAL MEASURING INSTRUMENTS. 


8. (a) A voltmeter or ammeter of the moving coil type, 
or an equivalent measuring instrument, shall form part 
of the equipment. 

(b) Ifa voltmeter is embodied in a photometer, it shall 
be permanently connected to the lamp-cap or lamp-holder 
by two conductors distinct from those which lead the 
current to the lamp. 


(c) If a voltmeter is supplied separate from the photo- 
meter, the connections shall ensure that the voltage is 
measured across the lamp-cap or lamp-holder, a pair 
of additional conductors distinct from those leading 
the current to the lamp being provided for the purpose. 

(d) The connections of the measuring instrument shall 
ensure that it is continuously in circuit whilst the photo- 
meter is being used. 
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COMPARISON LAMP, BATTERY, ETC. 


9. If an electric comparison lamp forms part of the 
— the following requirements shall be ful- 

ed :— 

(a) The lamp connections shall be clamped or soldered, 
and the arrangements shall be such as to ensure con- 
stancy of resistance from the lamp terminals to the point 
to which the voltmeter, if any, is connected. 

(b) If a switch is included in the lamp circuit, it shall 
make an efficient rubbing contact. It shall not require 
undue pressure and shall be provided with a stop so 
arranged as to indicate to the touch when the end of its 
travel has been reached. 

(c) The lamp filament shall be electrically welded to 
the filament supports. 

(d) Unless otherwise specified, the colour of the com- 
parison surface when illuminated by the comparison lamp 
shall match that of the test surface when illuminated by 
a normal type metal filament vacuum lamp operated at 
an efficiency of not less than g lumens per watt. (See 
B.E.S.A. Specification No. 161.) 

Note.—It is recommended that the rated voltage 
of the comparison lamp be not less than 1°5 volts. 

(e) When a battery is supplied with the photometer, 
it may be either a dry battery or an accumulator. If it 
contains liquid, it shall be so constructed as to be reason- 
ably non-spillable. 


LIMITS OF ERROR. 


(10) When used in accordance with the maker’s 
instructions by a skilled operator, in a photometer room, 
with the light reaching the test surface at an angle not 
exceeding 75° from the normal to the surface,* and with 
the colour of the test and comparison surfaces appearing 
to be the same, the error in the indications of the instru- 
ment at any point from the upper limit of the effective 
range down to and including o*! foot-candles shall not 
exceed 15 per cent. of the indication, and at any point 
below o'! foot-candles down to and including the lower 
limit of the effective range of the instrument the error 
shall not exceed o0’001 foot-candles + 14 per cent. of the 
indication. 

EXTERNAL FINISH. 

11. The external finish of the photometer shall pre- 
ferably be dark, all bright or reflecting surfaces being 
avoided near the test surface, as liable to disturb the 
operator. 





Sheffield Illumination Society 


We understand that the recently formed Sheffield 
Illumination Society had another interesting and in- 
structive lecture at the Montgomery Hall, on the 2tst. 
of October. 

Councillor R. H. Minshall (a member of the Watch 
and Lighting Committee), who presided, remarked 
on the very fine work that had been done by the Public 
Lighting Engineer for Sheffield (Mr. J. F. Colquhoon) 
and said that his efforts were appreciated by the two 
Committees mentioned above. It was stated that there 
are over 13,000 gas and electric lamps in use in Sheffield ; 
the estimates for the year ending 31st March next were 
458,000 as compared with £98,000 for Leeds, which is. 
a slightly smaller city, and the lighting did not appear 
to be better. 

The lecturer (Mr. A. E. Jepson, Branch Manager of 
the General Electric Co., Ltd., Sheffield) being indis- 
posed, Mr. G. F. Jones of the G.E.C. Staff read his 
paper on ‘‘ Photometry.’”’ Mr. Jones explained the 
various kinds of photometric plant which were exhibited 
and the members took the opportunity of making some 
tests of the measurement of illumination, which proved 
very interesting. 





* When determining the illumination on a horizontal plane 
(e.g., in street lighting installations), if the light reaches the 
test surface at an angle exceeding 75° from the normal, the 
determination should be made by calculation from a measure- 
ment of the illumination with the test surface normal to the 
rays of light, precautions being taken to screen the test surface 
from any source other than the one under test, 


800 THE 


ILLUMINATING ENGINEER 


November, 1925 


The Influence of Variously Coloured Light on the Rapidity of 


Recognition of Printed Letters” 
By A. KORFF-PETERSEN and M. OGATA 


OR over a century the relations between visual 

acuity, rapidity of reading and illumination have 

been repeatedly investigated, with very varying 
results, which have not reached any definite expression 
beyond finding a positive correlation. The writers 
discuss many of these inquiries, which have been com- 
prehensively surveyed by Lohner in his book on visual 
acuity (1912). 

Little regard has been paid to colour or tint of light- 
ing, but lately it has become necessary to appreciate 
the colour of various sources in respect to the visual 
capacity. 

Progress in the art of lighting has led to contrasts 
of the old sources rich in yellow-red proportions with 
more recent sources with higher proportions of blue rays. 
The more recent introduction of light filters has brought 
illumination nearer to daylight, so that in many occupa- 
tions the natural colours are not interfered with. 

















For tinted light a flicker photometer has to be used. 
Bechstein’s was the one employed. We made practice 
tests with seven normal and one red-green-blind observer 
till concordant results were obtained. 

The strength of illumination in each case as calculated 
was also measured directly by a Weber photometer. 

For white light the values agree, being within the 
limits of experimental error, except for the low value, 
5 lux, where the Purkinje effect comes in. So too with 
blue. With yellow the Purkinje effect may be sooner 
noticeable, as the great difference begins with Io lux. 
The red values failed badly. With the Weber apparatus 
the results with red are very inexact, as only a poor 
approximation could be made with the two coloured 
rings. The light filters were glass troughs, and for red 
an aqueous solution of neutral red was used. Yellow- 
green was from an alcoholic solution of naphthol yellow. 
Here, to get a narrow spectral width, a yellow-tinted 





























TABLE I. 
Colour White Red . Yellow Blue 
Reckoned by i | paw a ey 
Flicker Lux a 30 20 io | 5 30 | 20 10 5 30 20 Io | 30 20 10 5 
Measured by Weber a oY 192, o7 po 136 * a : | “6-5 | fe 29 : 18 7 ea 30°8 19°5 | 10:9 | 6:6 
Percentage Difference ey | a. =3 | —20]+300 4285. +200 |+220 J—3°3 =e] <a | —40;]+2°4 |—2°5 | +9 pe 
: 


Reichenbach, using equal illumination from an incan- 
descent electric lamp, a Nernst lamp and an Auer burner, 
read numbers to the beat of a metronome, and measured 
the errors made. He concluded that visual acuity was 
better by the light of the carbon filament than by any 
of the others. Fie only worked with low intensities. 


Oerum found that acuity, determined by bright points, 
was in the order—white, red, green, blue. He thought 
visual acuity had little to do with illumination intensity. 


Boltunow used lighted C-formed rings on a dark 
ground, and found poorest acuity with red, then green, 
and white. Loeser, with hooks ( E3w) or points on 
a light ground, got the same order. On diminishing 
the light the differences were less. 





lamp was used as source. Blue was got by a colloidal 
aqueous sugary solution of Berlin blue. 
The ranges of wavelength were : — 
Red ..... »=592—698 Blue B=456—530 
Yellow ... w=523—034 White... »=400—632 
For white light a bare 32-candle Osram lamp was used. 


The measurements of visual acuity were done in a 
dark room, using both eyes, dark adapted. Only one 
test daily was made, at 11 o’clock, to avoid any fatigue 
effect. The types were changed daily to avoid memoriz- 
ing unconsciously. When one line was read completely 
($), and the next had failures (), the result was recorded 
¢—*. The intensity of light was not increased each 
day, but was varied irregularly. The variations in 


TABLE II. 
2 Lux 5 Lux 1o Lux 20 Lux 30 Lux 
Yellow Red | Blue] Y R y/r/|Biy|/|rRI{sBiyY R | B 











Seven Normals be --f I-12 | 1-08 | 0-76] 1-19 | 1°03 








0:63 | 1-36 | 1-00 0°75 | 1°25 | I°o 0-76 | 1-29 0°95 | 0°735 











One Red-Green Abnormal ..} 1-40 | 1-30 | 0:78 | 0-93 | 1-10 











Dr. Lux used dark figures on white, and made 
observations through light filters, the illumination being 
untinted. Stronger red than blue was the order. 

O. Schneider, using 20 lux, measured fatigue, and 
thought red worse for the eye. These methods differ 
considerably, and do not approach real conditions. 

We have endeavoured to get as near reality as possible, 
and have tested visual acuity (V.A.) by recognition of 
dark letters on a white ground, and also tested rapidity 
of reading. Guessing of the letters is difficult to elimi- 
nate. Other components of visual acuity may have to be 
determined later, as in industrial problems the resolving 
power of the eye may be instanced. 


An Osram lamp was used, and light filters placed 
before the opening of the lantern, in which it was mov- 
able. It was run at a controlled voltage. The light was 
measured, and then its value calculated for various 
positions on the optical bench, when the desired illumi- 
nation of the types could be obtained. 














0:67 | 0-92 | 0-92 | 0°74 | 1°29 | I-0 0-89 | 1°06 1-00 | 0-80 


visual acuity did not follow a smooth curve owing to the 
intercurrence of various post-retinal factors. Still there 
is a regular increase up to 30 lux. This happens with 
each colour, although the results differ with the colours. 
Over 30 lux there is no essential increase in visual acuity. 
The yellow light was best, red worst, for visual acuity. 
Above 10 lux the differences were greater than any 
error, even if this was reckoned as 20 per cent. 

Comparative visual acuity, taking white=1, was as 
shown above in Table II. 

Yellow-green gives by far the best visual acuity, and 
its advantages show up with increased illumination. 
With red and white the increase is similar, and any 
differences do not exceed experimental error. Blue light 
under all conditions gives the poorest visual acuity. 
With 30 lux blue the acuity is about the same as with 5 
lux yellow. 


——— 





* Abstract of a paper appearing in Zeits. f. Hyg: 4. 
Infectionsk. Bd. 105.27. 
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Yellow light of 30 lux being taken as the standard = 1, 
the following average values are obtained :— 











Yellow White Red | Blue 
30 Lux “|, <0 0-803 | 0°75 | 0:566 
20° 5 --| 0°863 0-708 | 0:70 | 0°517 
10 5 --| 0*803 0°5904 +| 0°59 0°427 
5 las = 0-67 0-564 | 0°58 | 0-360 
2s ae 0+508 0-458 | 0°49 | 0-348 





Our results agree with Uhthoff’s and Reichenbach’s 
work. The second part of our inquiry was as to rapidity 
of reading. An electrically controlled shutter exposed 
the types momentarily. The Snellen No. 4 were used. 
(About 2mm. in height J.K.) The shutter could give 
exposures from 5 to 220 thousandths of a second. The 
method was to shorten the time in intervals of one- 
hundredth or one-thirtieth of a second, to avoid fatigue 
from too many short intervals. The visual interval 
was shortened till two figures could no longer be read. 
There were great individual differences. The colour- 
blind observer saw very rapidly, and equally well in 
white or red. For normals the blue-tinted light was best 
for rapidity of reading, just the reverse of visual acuity. 

For rapidity of reading, blue is better than red light, 
which last is worse than any other. Where sharp, 
accurate vision is wanted, a light should be chosen, with 
but little blue; but where rapid reading comes in, a high 
proportion of blue is to be recommended. 

Perhaps this is too sweeping a conclusion, as our lights 
were strongly coloured. Sources in practice less coloured 
should be tested to confirm the results. 








A Practical Form of Photoelectric 


Photometer* 
By CLAYTON H. SHARP and CARL KINGSLEY 


HILST the photoelectric cell has proved of great 

utility in many fields, its application to such 

work as the measurement of incandescent lamps 
in large numbers by non-technical operators has 
apparently not yet been worked out in a satisfactory 
manner. 

There are two main difficulties and a number of minor 
ones. Firstly, as compared with the eye, all ordinary 
photoelectric cells made with alkaline metals, such as 
sodium, potassium and rubidium are relatively more 
sensitive to the blue end of the spectrum. Hence, two 
lights of different colour which the eye might evaluate 
as equal in intensity, may not be so when tested by 
aid of the photoelectric cell. By the use of suitable 
filters measurements can, however, be made with 
sources of light that do not differ in colour too greatly. 
The work here described assumes that this limitation is 
recognized and complied with. 

The second great difficulty is the very small current 
that is furnished by such cells, which can only be 
measured by apparatus of a high degree of sensi- 
tiveness. Thus a potassium cell illuminated with one 
foot-candle may give a current of only 0’02 microamperes 
when a pressure of 100 volts is applied to the cell. The 
use of cells in parallel has been suggested, but it is 
evident that a large number would be needed in order 
to produce any material advantage. 

A further difficulty is that while cells can be con- 
structed such that the photoelectric current is propor- 
tional to the illumination of the cell, yet not all cells 
show this advantageous relation. Again, cells of the 
same apparent construction may differ considerably in 
sensitiveness. 

The requirements of a practical photometric equipment 
were laid down as follows : — 

Within certain limits the indications of the photometer 
must be uninfluenced by variation in the colour of the 
lamps tested. 





* Abstract of a paper presented at the nineteenth Annual 
Convention of the Illuminating Engineering Society (U.S.A.). 
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In simplicity the apparatus must be comparable with 
ordinary photometers. 


It must give results which are read directly from a scale 
without troublesome computations and readjustments. 


It must not involve the use of a highly sensitive 
galvanometer or electrometer. 


Any electrical instrument employed must be easy of 
adjustment and maintenance, must not be sensitive to 
vibrations, must have a stable zero, must be quick in 
operation, and must thus have a short period and be 
critically damped. 


These conditions can be met by some amplifying 
arrangement, making possible the use of a less delicate 
galvanometer and the triode thermionic tube has a 
number of characteristics admirably suited to the pur- 
pose. If a photoelectric cell is connected to the filament 
grid circuit of an amplifying tube a large change in the 
plate current of the amplifier may be expected when the 
cell is illuminated ; a magnification of several thousand 
times is possible. The curve of response may not be 
linear, though by special arrangements this condition 
may be met. But the methods adopted by the authors 
make any departure from the linear relation of small 
moment. 


In the original papers the authors discuss various 
methods of using the apparatus described. If, for 
example, a single cell is exposed in turn to the standard 
lamp and the lamp under test, and the distance of the 
latter adjusted until the same deflection is obtained in 
each case, the departure from a lineal law would not 
matter. In the apparatus first described the two lamps 
were directed in turn on the cell by means of a moving 
mirror. The deflection of the galvanometer produced 
by exposure to the standard lamp is reduced to zero by 
adjusting a potentiometer in the circuit; the distance of 
the lamp tested is then altered until a zero deflection is 
again obtained, under the same conditions. 


In a later arrangement a bridge was substituted, thus 
dispensing with the second battery, the deflection being 
brought back to zero by altering the resistance in one of 
the arms. 


In a still later arrangement the mirror, directing each 
of the lamps on to the photoelectric cell in succession, 
was caused to rotate. In these circumstances an alter- 
nating current (which may be magnified by means of a 
transformer) is produced when the illuminations are 
unequal. No zero-adjustment is therefore necessary, 
and the observer has only to adjust the distance of the 
lamp under test until no deflection is obtained. 


Regular workers with photometers, who know nothing 
‘about photometric cells, have obtained quite consistent 
results with this apparatus. Indeed the results so far 
obtained are stated to be more concordant than those 
obtained with photometers of the ordinary pattern. There 
are certain practical difficulties arising in connection with 
the exclusion of outside disturbances which have to be 
guarded against, but enough has been done to show 
that the apparatus is workable. Among such factors the 
effect of temperature on the performance of the cell is 
mentioned. In addition all the apparatus is carefully 
screened by metallic covers, which are grounded. This 
is necessary to prevent stray electrical disturbances, such 
as exist about every laboratory, from affecting the 
apparatus. An incidental advantage is that the method 
should prove serviceable in determining the average 
candle-power of sources which flicker considerably. The 
only requirement here is to use a galvanometer of sufh- 
ciently long period so that it will integrate the effects of 
the flicker. Finally, the method might introduce simplifi- 
cation in spectrophotometry, when lights from the same 
part of the spectrum are compared. With an ordinary 
spectrophotometer the lights need only be so arranged 
that one of them will shine on the slit during one half of 
the revolution of the disc and the other during the other 
half; this is a considerable simplification as compared 
with the ordinary method, when the two lights to be 
compared have to be introduced into the instrument 
simultaneously and side by side. 
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A Review of Literature on Ultra- 
Violet Therapy 


VALUABLE article under the above title is con- 
A tributed by Dr. A. W. Hull to The General Electric 

Review (U.S.A.) for November. The lethal action 
of ultra-violet rays on bacteria appears to have been 
recognized as far back as 1877. On the physical side 
an important step was the invention of the mercury arc 
about 1901, and with a quartz tube this illuminant is the 
richest known in ultra-violet rays. Under ordinary 
operating conditions the total ultra-violet intensity at 
a distance of 50 cm. from this lamp is about the same as 
that of average full noon sunlight. 


The lamp has, however, the drawback that the inten- 
sity of the ultra-violet energy is to some extent variable 
under working conditions, and also diminishes with the 
life of the lamp owing to the blackening of the tube. In 
some tests the falling off during 2,000 to 3,000 hours of 
operation was 50 per cent.; but great improvements have 
been made in the lamps since the date of these tests. 


Ultra-violet rays extend roughly from 2,000 to 3,900 
Angstrom units. The shorter rays from 2,000 to 3,000A, 
the ‘‘ abiotic’’ rays, cannot be tolerated by human 
beings, and are lethal to all bacteria and all living 
tissues. Those in the ‘‘ sunlight range’’ (2,000 to 
3,Q00A) are found in sunlight, and are stimulating to 
body metabolism, are only slightly bactericidal, and are 
tolerated by the body and the eyes. 


With present lamps the control of dosage by direct 
measurement is highly important. A reliable, but not 
very accurate method, is to compare two lamps in terms 
of the time necessary to produce appreciable sunburning 
of the skin. Of chemical methods the simplest is based 
on the darkening of lithophone paint, believed to run 
closely with the effect of abiotic rays on bacteria. A 
more exact and scientific method is based on action of 
the rays on a photoelectric cell. 


Rays within the abiotic range kill bacteria very 
quickly. Thus an exposure of eight seconds from a 
175-watt mercury lamp will kill dacéllus coli. | Wave- 
lengths between 2,960 and 3,500A kill bacteria only after 
prolonged exposure. Wavelengths longer than 3,000A 
have been estimated to be only one-eighth to one-twelfth 
as effective for this purpose as the far ultra-violet or 
abiotic region. 
broadly similar. 

Of the many stimulating effects ascribed to ultra- 
violet rays their value in the cure of rickets and tetany 
have been fully demonstrated. Their effect in rickets 
appears to be similar to that of treatment with cod-liver 
oil; and it has been found that many oils, after exposure 
to ultra-violet rays, acquire curative properties. Care- 
ful tests of the effect of ultra-violet rays on the eyes 
suggest that the influence, even of severe exposure, is 
transient. No permanent ill-effects have been observed, 
whereas permanent injury, due to the effects of thermal 
effects of sun or electric arc on the retina, is known. 


Reference is made to the value of the rays in the 
treatment of lupus, eczema, ringworm, and other skin 
diseases ; divergence of opinion here appears to be largely 
due to unintelligent use of the rays, and the need for 
accurate determination of dosage is evident. Favour- 
able results in the treatment of whooping-cough have 
been reported. There is some evidence that ultra-violet 
light stimulates the general protective mechanism of the 
body; but here again exact tests both of intensity and 
quality of radiation should accompany observations of 
physiological effects. 
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A New Illumination-Photometer 


N view of the developments in illumination-photo- 

meters in this country during recent years it is interest- 

ing to observe progress on the Continent, where the 
tendency has been towards greater simplicity. Handy 
types of instruments have been developed both in France 
and Germany. 

The ‘‘Niam’’ illumination-photometer (luxmétre), 
illustrated in the accompanying sketch, has been brought 
to our notice by Messrs. G. Main & Cie, of Paris. The 
essential parts are shown clearly in the sketch. A box 
(210x 135x75mm.) contains a small glowlamp, the 
distance of which from the photometric surface is regu- 
lated by the milled head (1). The central portion of the 
photometric field (2) is illuminated by this comparison 
lamp; the outer annulus (3) receives the illumination to 
be measured. A rheostat controlled by the head (4) 
enables the current through the lamp to be adjusted until 
the pointer of the voltmeter (5) stands at the correct 
point. The current, supplied by a dry battery, is 
switched on by pressing the knob (6), and the battery is 
only in action whilst this is done. The position of the 
movable lamp is indicated on the scale (7), which is 
calibrated in lux. 





In calibrating the instrument in the laboratory the 
lamp is first adjusted at its correct distance from the 
photometric screen, a process which is facilitated by the 
observation of the image of the filament formed by a 
convex lens. The rheostat is then operated until the 
scale of the instrument reads correctly, and the corre- 
sponding voltage is marked on the voltmeter, and in 
subsequent use the pointer should rest at this point on 
the scale of the instrument. (Supplementary positions 
of the pointer corresponding to a multiplying factor of 
10 or 20, as shown in the illustration, may also be 
determined.) 

In use the instrument is placed in such a position that 
the exterior photometric surface, forming the annulus, 
receives the illumination to be measured. The knob (6) 
is then pressed so that current flows through the lamp, 
and by means of the rheostat the pointer of the voltmeter 
is brought to the correct position. The milled head (1) 
is then turned until equality of brightness in the photo- 
metric field is secured, when the illumination in lux may 
be read on the scale of the instrument. 

Some of the features of this instrument are not unlike 
those associated with recent forms of photometers intro- 
duced in this country. It is evident that the main con- 
sideration in its design is simplicity, but as in other 
instruments recently designed, the need for an instru- 
ment to control the voltage across the lamp is recognized. 
Apparently the extension of the scale in this case is 
effected by altering the current through the lamp. The 
apparatus is graduated in lux, which may be regarded 
as roughly 1/10th of the foot-candle. 

In a leaflet accompanying the instrument the great 
advantage of such instruments in testing illumination in 
factories and ensuring that a value requisite in the 
interests of health, safety and efficiency is pointed out. 
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Home Lighting 


LTHOUGH during the past few years the equip- 
A ment designed for home lighting has been improved 

at least as much as that for other purposes, it does 
not seem that the general public are aware of the changes 
that have taken place. Insufficient light and light badly 
distributed are still prevalent in the vast majority of 
homes, so that the field open to the electrical industry 
is both wide and profitable. The chief difficulty seems 
to lie in educating the mass of householders in the 
immediate possibilities. 

Nevertheless, they are for the most part willing to 
learn, so that possibly the following suggestions may be 
of service to the illuminating engineer in case he is 
suddenly buttonholed by any householder eager for the 
latest news regarding house-lighting. 

In the first place an excellent device, but one seldom 
employed, is an illuminated name or number. On a 
dark night this would prove of great service to any 
visitor by showing him at once the location of the house 
he was seeking. 

The next impression will be gained from the hall, and 
whether he feels ‘‘ at home ’”’ or “‘ at sea’’ will largely 
depend upon the lighting. A warm and cheerful atmos- 
phere will give a sense of welcome, while an ill-lighted 
hall full of gloom and shadows will hardly create a 
favourable impression. A flame-coloured lamp in a 
lantern or other suitable fitting often proves most effective 
in giving the hall a ‘‘ genial ’’ tone. 

At meal times a cheerful light is favoured by most 
people, though there are undoubtedly some who prefer 
to eat in a subdued atmosphere. For the majority, 
however, the glint of bright cutlery and glass on an 
immaculate tablecloth or even on a well-polished table, 
is a source of pleasure, and adds zest to the meal. This, 
of course, promotes conviviality, and sets the guests at 
ease. It is evidently important that no discomfort should 
be caused by ‘‘ glare.’? As much light as possible should 
fall on the table, and as little as possible on the diners. 
A suitable fitting for such conditions is the well-known 
ring type pendant fitted with a silk flounce. This should 
be equipped with white lamps, and suspended over the 
table, low enough to prevent the lamps being visible, yet 
not so low as to obstruct the view across. An ingenious 
variety of this type of fitting may be had with a hidden 
reflector. (See Fig. 1.) This has an upper and lower 
reflecting surface, so that when light is required directly 
on the table the lamps immediately below this reflector 
may be switched on and their light directed downwards. 
When, on the other hand, a more general illumination is 
desired these lamps may be switched out and those above 
the reflector put in circuit, so that the light is now 
thrown upward to the ceiling, and so diffused over the 
rooin, 
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The use of these ‘‘ flounce’’ fittings usually necessi- 
tates the installation of auxiliary lighting by means of 
brackets round the room. In small rooms, therefore, the 
semi-indirect and totally enclosing types may prove more 
serviceable. 


In the drawing room a quantity of light is usually of 
less importance than artistic effect, though with suit- 
able equipment there is no need for the one to be sacri- 
ficed to the other. Nevertheless, the general tone of the 
room is one of rest and intimacy, and to produce this 
atmosphere there are few things more effective than light- 
ing. :€olour-sprayed lamps may be employed to blend 
with the general scheme of decoration, and if carefully 
chosen will add much to the attractiveness of the room. 






LARGE LAMP 
TO GIVE 
UPWARD 

LIGHT 





Fia 1.—‘‘ Two-way ”’ fitting, enabling light to be either directed 
upwards or concentrated downwards on the table. 


General lighting may be obtained either by means of a 
‘branched ’’ pendant or a semi-indirect bowl fitting. 
A “standard ”’ will prove of great value, since it may 
be placed in any position where extra light is required. 
Here, as in the case of the dining room pendant, the light 
may be directed up or down by means of a ‘‘ two-way ”’ 
reflector hidden inside the fitting. This, used in con- 
junction with wall-brackets, will result in a very pleasing 
scheme of lighting. 


The bedroom is often the most difficult problem to 
deal with, since not only is good general lighting 
required, but ‘‘ local” lighting for the dressing-table, 
washstand, and bed. 
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Hence a ceniral light of some kind will be necessary 
for general purposes. Individual taste will decide the 
precise type of fitting employed, but whatever form it 
takes it must be entirely free from glare. Owing to the 
fact that furniture is mobile, and is sometimes moved 
from one part of the room to another, the fixing of 
“‘Jocal’’ units is a difficulty not readily solved. For 
purposes of shaving, hairdressing, etc., light is required 
on the head and face, yet should not pass directly into 
the eye. Probably the best solution is to have two 
brackets fixed to the dressing table, one on either side 
of the mirror. If these are fitted with white lamps, sufh- 
cient light will be thrown in the required direction 
without afflicting the eyes with glare. 





Fic. 2.—Showing lighting of dressing table in bedroom. 


For the benefit of those who read in bed, a bracket 
may also be fitted to the head of this piece of furniture. 

The last room to be considered, though of the first 
importance, is the kitchen. Here, again, general 
purposes demand a central light of some sort. An 
excellent fitting for this task is the totally enclosing type, 
placed near the ceiling. This gives a diffused light, 
without glare, and occasioning soft shadows only. 
Since much of the work in the kitchen is done at tables 
and cooking stoves near the wall, ‘‘local’’ units are 
again desirable. Wall brackets with open shades of 
diffusing glass, fitted with bowl-sprayed lamps, are 
recommended for this work, and also for use in the 
scullery over sinks, etc. 


In conclusion, it must be admitted that the above 
suggestions are of the most scanty descriptions, yet there 
can be no doubt that if even these were adopted the 
comfort of many a home would be greatly increased 
and the work of the housewife made easier. 
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Artificial Sunlight 
A Novel Scheme in Berlin 


The Odserver publishes an account from its Berlin 
correspondent of an interesting ‘“‘artificial sun- 
light’? scheme that is being developed in that city. 
This is to produce what is in effect an artificial Riviera 
—a sunny strand with artificial sunlight rich in ultra- 
violet rays, which will accommodate about three thou- 
sand persons. 

The scheme includes a mammoth swimming bath, the 
floor of which will be illuminated by artificial light to 
minimize accidents. The water and steam for heating 
the bath are to come from a factory close by which manu- 
factures synthetic ice. (Incidentally this factory also 
contemplates the laying out of an artificial skating rink 
for the winter months.) The idea seems to have origi- 
nated from the factory which plans thus to utilize its 
waste products, but it is stated that the city of Berlin 
will take two-thirds of the shares of the undertaking. 
The plans also include a vast sun bath, on the roof of 
the swimming bath. It is estimated that the whole 
scheme will cost about five million gold marks (approxi- 
mately £250,000). Visitors will be allowed the use of 
the bath, and as long as they care to spend in the sun- 
shine at a cost of thirty pfennigs (roughly 4d.) per visit. 
Special times will be reserved for the use of schools. 

The scheme thus ranks as a noteworthy effort in the 
interests of hygiene, the most interesting feature being 
the use of ‘‘ artificial sunlight ’’ on a large scale. One 
would imagine however, unless the dose is a very mild 
one, that some limit would be set to the period of time 
spent under the ultra-violet light. 








Artificial Sunlight at the Zoo 


The use of artificial sunlight at the Zoo—sources of 
artificial light rich in ultra-violet rays—has enabled much 
interesting information to be acquired regarding the 
effect on animals, birds and insects. One gathers that 
in general most of them enjoy it, coming near to lask in 
therays when thelightsareturnedon. At the same time it 
must be borne in mind that some birds and animals do 
not like brilliant sunshine, and on a hot day instinctively 
seek the shade. A curious incident is related in the 
Westminster in regard to the effect on monkeys. 
When the artificial light is turned on in one of the houses 
the monkeys all climb up the cage, so as to be as near the 
light as possible—all except one, Murphy, the ourang- 
outang. As soon as the light is turned on his practice 
is to blink, survey it quizzically, and then disappear 
under his blanket ; and he seldom emerges until the light 
is extinguished. This exception gives ground for 
reflection. It is possible that Murphy considers the 
light too glaring, that he has, in fact, developed some 
knowledge of illuminating engineering and a taste in 
lighting more refined than that of other monkeys ! 








Electricity and the Study of Insect Pests 


As is well known, the United States has devoted 
special attention to the study of pests that form a menace 
in fruit and vegetable culture. The San Joaquin County 
Insectary in California is stated to be the first to use 
electricity for heat. By its aid the possibility of using 
the so-called ‘‘ beetle bug’’* to rid vineyards of the 
destructive mealy bug is being studied. In these experi- 
ments a supply of mealy bugs has first to be raised, and 
they are allowed to develop in potatoes kept in a dark 
room maintained by electric heat at 80° F. After these 
mealy bugs have developed in sufficient quantity the 
beetle bugs are introduced to feed on them. The eggs 
of the beetle bug are hatched in the dark. But at the 
correct stage light is admitted and the insects develop 
wings; then, seeking the light, they collect on the 
windows. They can then be gathered and placed on the 
infected grape vines, the number varying according to 
the degree of infection. 





* Apparently the insect known in England as the “ ladybird.” 
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The 
Lighting of Liverpool Cathedral 


NE of the most interesting examples of church 

lighting is afforded by the yet uncompleted 

Liverpool Cathedral. It is twenty years since the 
building of this mighty fabric was begun, and it will 
probably be another twenty years before it is finished. 
The portion of the Cathedral so far completed and 
opened comprises the Sanctuary, Chancel, Choir, 
Transepts, Memorial Chapel, and certain passages and 
corridors. 

The lighting was first considered as far back as 1914. 
Various tests were then made in the presence of a com- 
mittee, who decided that B.T.H. equipment should be 
used. Nothing, however, was done during the war, and 
at the conclusion of hostilities further tests and demon- 
strations were carried out for the benefit of what was 
practically a new committee. This new committee 
reaffirmed the decision of the old committee as to the 
use of B.T.H. equipment, and the scheme was proceeded 
with. 

The success of the present installation is largely due 
to co-operation. The arrangement of the units was 
planned by the lighting engineers of the British 
Thomson-Houston Co, Ltd., in collaboration with Mr. 
Lester Taylor, the electrical adviser to the committee. 
All the reflectors and lamps were supplied by the British 
Thomson-Houston Co. Ltd. The architect, Sir Gilbert 
Scott, was, however, responsible for the design of the 
various fittings and cases in which the lighting units are 
concealed. As a result, the illumination is ample, 
diffused and well distributed, and there is a harmony 
of effect which is rarely achieved in such cases. 


CHANCEL, SANCTUARY AND REREDOS. 


These sections are lighted by means of twelve 
batteries of Mirolux trough reflectors, each battery 
containing four reflectors and eight Mazda gasfilled 
lamps. Two of these batteries are attached to each 
column, the equipment being enclosed in ornamental 
wood cases carved to harmonize with the surrounding 
masonry. The opening of the reflectors is screened by 
slightly tinted and obscured glass. These units are 
pointed towards the altar and reredos, that is, away 
from the congregation, who are thus only able to see 
the lighting effect, and cannot see the sources from 
which the light proceeds. The altar and reredos are 
thus thrown into relief, and can, in fact, be seen as well 
by night as during the day. 


TRANSEPTS. 


It was not possible to use Mirolux Troughs for the 
lighting of the transepts, as the congregation here faces 
in two directions. It was, therefore, decided to employ 
here the more conventional method of lighting by means 
of electroliers. Two large electroliers are installed in 
the transepts, each being equipped with seven lanterns. 
Each lantern contains an X-ray reflector and a 300-watt 
Mazda gasfilled lamp. The electroliers are made of 
coinage bronze. They are 10 feet in height, weigh 
approximately 15 hundredweight, and are suspended 
at a height of 35 feet by chains tested to 5 tons. 


CHAPELS. 


The chapels are lighted by means of a combination of 
Mirolux trough reflectors and special lanterns fitted with 
X-ray reflectors. 

PASSAGES, &C. 


Various tvpes of fittings are used in the passages and 
corridors. In all cases the fittings, whether brackets 
or pendants, are equipped with lanterns and X-ray 
reflectors. 

GENERAL. 


_ In the main body of the Cathedral there are no visible 
light sources, that is to say, the reflectors and lamps are 
so arranged that they cannot be seen unless people turn 
round and deliberately look for them. 

directed towards the east end of the church. 


The light is 
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Fic. 1.—The lighting of Liverpool Cathedral, showing Sanctuary, 
Altar and Reredos lighted by means of B.T.H. Mirolux reflectors 
and Mazda gasfilled lamps. 


This concealed system of lighting undoubtedly 
enhances the appearance of the interior.- The lamps, 
which, in the ordinary church installation are merely a 
source of distraction and annoyance to the congregation, 
are in this case kept high up and out of sight. The con- 
gregation sees the effect, and not the lamps. The 
lighting, instead of tending to obscure the architectural 
features of the interior, actually reveals and emphasizes 
them. The large numbers of people who have visited 
Liverpool Cathedral since it was opened, and been there 
at night, have been much impressed by the lighting. 








Street Lighting in the United States 


Judging from reports received, no great difficulty is 
experienced in the United States in inducing local 
authorities to embark on schemes of improved public 
lighting. We notice, for example, that 60 Novalux 
highway units have recently been installed on one of 
the boulevards of Atlantic City, where they are said 
to have given great satisfaction to motorists. More than 
2,700 units of this type are likewise being installed in 
the residential streets of Indianapolis, as well as 1,300 
units for business streets and 1,100 for boulevards. 
Another interesting item of news is the introduction of 
lighting units equipped with 25,000-lumen Mazda 
incandescent lamps (approximately 2,500 candle-power) 
in Cleveland, Ohio. The largest lamp previously used 
for street lighting installations was of 15,000 lumens 
capacity. 








LONDON ELECTRICAL ENGINEERS. 


27TH (LONDON) ANTI-AIRCRAFT BATTALION, R.E. (T.A.). 
Hon. Colonel: Col. R. E. B. Crompton, C.B., M.I.Mech.E., 
M.I.E.E. 
Officer Commanding: Lieut-Col. C. H. S. Evans, O.B.E., 
A.M.I.Mech.E., A.M.I.E.E. 
The following orders have been issued for October and 
November :— 
The Battalion will train during the ensuing year, 1925-26, 
as two companies. 
30sth Company (Major A. W. M. Mawby, O:B.E., 
A.M.I.E.E.): Tuesdays, 7 p.m. to 9-30 p.m., commencing 
Tuesday, November 3rd, 1925. 
306th Company (Major F. C. Clarke, A.M.I.E.E.): 
Mondays, 7 p.m. to 9-30 p.m., commencing Monday, November 
2nd, 1025. 
Headquarters at 46, Regency Street, London, S.W.1, will be 
open until 8 p.m. on week-days and 1 p.m: on Saturdays. 
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Some Typical Examples of 





The Surgical Instru- 
ment Section of the 
large modern factory 
of Messrs. Allen & 
Hanbury’s Ltd, 
at Bethnal Green, 
E.2 is perfectly 
lighted by nearly 
60 aluminium super- 
heated gas burners, 
each fitted with three lighti 
bijou mantles. The 
burners are supplied aes 
. : lighti 
with deep = conical 
enamelled-iron shades. and t 
These direct the bulk this n 
of the light on to the use fc 
machine, and at the out 
same time screen the oe 
source of light from — 
the oyes of the The | 
machinist. The lamps tion 
are fitted with anti- winte 
vibrators to counteract as the 
the effects of the Mill 
vibration caused by ; 
the running of the : 
numerous machines in worki 
this section. for 24 
six da 


menti 


montk 








The general lighting 
of this Still Room is 
effected by three 8- 
light inverted incan- 
descent gas lamps, 
with enamelled steel! 
reflectors fixed at a 
height of 12 feet above 
the floor. Each of the 
eleven stills is locally 
lighted by a 3-light 
lamp fixed ten feet 
above the floor. The 
lamps used are fitted 
with super - heaters 
which, by heating the 
gas-and-air mixture 
prior to combustion, 
ensure 50 per cent. 
more light per cubic 
foot of gas burned 
than the ordinary low- 
pressure gas burner. 
Each lamp is fitted 
with only one gas-and- 
air regulator, a slight 
turn of which regulates 
the whole of the 
burners in the lamp. 








The lighting of the 
factory of Messrs. A. E. 
Walker Ltd., in which 
special vertical filing 
and card index 
systems and office and 4 
library requisites are N.l, sh 
manufactured, is by ' large 
means of 200 _high- alumini 
pressure inverted 1in- super-hi 
candescent gas burners, 
each of 150 candlie- 
power. The illustra- 
tion shows one of the 
two rooms comprising 
the cloth covering de- 
partment. For work 
of this nature a good 
illumination is [fe 
quired on the work ee 
benches. The lamps - her 
are placed well above — the 
eye-level over the the lig 
centre of the benches, Tac‘ ories 
and ensure not only @ <a as 
good light at working fou d t 
points, but adequate of iigh 


; cage oa 
general illumination. w ible 
ing skin 


Messrs. 
Lange 


Road, 
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Factory and Hall Lighting by Gas 


The Doubling Room 
of the Spur Doubling 
Mill Ltd., in which 
there are 23,000 
spindles, is well r : 
lighted by high-pres- wit ales. *. LA ud 7” - : My nite 
sure gas. As an indi- , ee eee ' a fu ee 
cation of the absolute : y Fa nonanae Ng ‘LRT ee ARR Se ARREST ey 
A er pede PRIS POOL © “~~ ae $ 


ery te et 


reliability of gas for : ™ GOEO =O 5 sia joan Sf ELE A ESS 
lighten, 1 coe: Se ‘ . PALA MMALODLLLED ELAS ee te th ee 

mentioned that the 

lighting installation 





and the compressor in 
this mill have been in 
use for 15 years with- 
out a single’ break- 
down of the plant. 
The lighting installa- 
tion is in daily use, 
winter and summer, 
as the Spur Doubling 
Mill has for many 
months now i been 
working continuously 
for 24 hours each day, 
six days per week. 





This Lecture Hall, 
which is 60 feet long 
by 30 feet wide by 
20 feet high at its 
highest point, is 
beautifully lighted by 
means of four super- 
heater gas lamps, each 
containing a cluster of 
16 No. 2 inverted in- 
candescent burners 
and giving a light of 
about 1,200 candle- 
power. The mantles 
are shaded by means 
of pear-shaped frosted 
globes. The lamps are 
lighted and_ extin- 
guished in pairs by 
the manipulation of 
two control cocks 
placed at a convenient 
position a few feet 
above floor level. The 
special construction of 
the lamps enables the 
heat from the mantles 
to be used as an 
effective ventilating 
agent. The use of this 
type of lamp in halls 
and other large build- 
ings is strongly tu be 
recommended. 


One of the rooms in 
the Boot Factory of 
Messrs. Robert De 
Lange J.td., 12, Ufton 
Road, Downham Road, 
N.1, showing some of 
a large installation of 
aluminium ‘8 - light 
super-heated cluster 
gas lamps fitted with 
Vitreosil slotted 
globes. The Vitreosil 
globes diffuse the light 
well, and successfully 
withstand, without 
break, the heat from 
the mantles. In Nor- 
wich, one of the im- 
portant centres of the 
leather industry, by 
far the greater part of 
the lighting of the 
factories is done by 
gas, as it has been 
fourd that this form 
of lighting is most 
suitable when select- 
ing skins. 
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British 
Commercial Gas Association 


Annual Meeting 


HE annual meeting of the British Commercial Gas 

Association was held last month at Plymouth, a 

town which, according to its medical officer of 
health, Dr. Nankevill, stands third in the list of English 
towns in regard to sunshine. It was, therefore, appro- 
priate that the opening illustrated lecture, given by Dr. 
Saleeby, should deal with ‘‘ Sunlight and Health,’’ in 
the course of which he commented on the clear atmos- 
phere of Plymouth, attributed largely to the use of gas- 
fires instead of coal. The same topic was touched on 
later in a lecture by Dr. R. Veitch Clark, medical officer 
of health for Manchester. 

The address by the President (Mr. J. H. Ellis) con- 
tained a tribute to the value of the propaganda work of 
the B.C.G.A., which was also emphasized by Mr. Milne 
Watson. Mr. F. W. Goodenough, the Executive 
Chairman, in presenting the report and accounts, referred 
to the spirit of team-work which the Association was 
trying to foster, and hoped that administrators of gas 
undertakings would give their young men the fullest 
opportunities of attending classes under the educational 
scheme of the Institution of Gas Engineers. He also 
referred to the good results of the gas displays at 
Wembley, and mentioned that the essay competition 
announcement of the Association had drawn 20,000 
inquiries. 

Considerable reference was made to the situation in 
regard to electricity, Mr. Milne Watson explaining that 
the gas industry was not hostile to electricity, and had 
nothing but admiration for the work that electricity had 
done—but they deprecated undue preference on the part 
of the Government. 

Other items included a humorous paper by Mr. P. S. 
Hoyte on ‘‘ Housekeeping without Tears,’’ and by 
Professor Cobb on ‘‘ Conservation of Nature’s Store of 
Energy.’’ In this and other addresses reference was 
made to low temperature carbonization, which, Dr. Cobb 
thought, is in itself not easy to justify, though the pro- 
duction of a smokeless solid fuel appears more feasible. 


“ British Tar for British Roads” 


N October 28th members of the Press were invited 

to examine the Road Tar Exhibit at Wembley, 

prior to which a luncheon was arranged at the 
Garden Club. The exhibit, which includes an example 
of a length of road treated with tar macadam, has 
attracted much interest, and the topic dealt with in the 
speeches at the luncheon is certainly one that deserves 
careful thought. 

It is stated that Great Britain is spending 440,000,000 
a year on road construction and maintenance. Hence 
the importance of an economical method of road dress- 
ing which gives a suitable surface for motor-traffic is 
evident. It is claimed that the proper application of tar 
(which can be obtained to specification in almost 
unlimited quantity from gasworks), in combination with 
suitable mineral aggregates, furnishes a surface which 
prevents skidding, and retains this quality whether the 
roads are wet or dry. With an adequate mixture of 
stone chippings as a top-dressing material, it also forms 
a oo surface, adding greatly to the life of the 
road. 

These facts were recalled in an address by Mr. H. C. 
Head, the chairman of the Joint Committee of the British 
Road Tar Association and Engineer of the Winchester 
Gas and Water Company, who presided at the luncheon. 
He traced the development of the use of tar products, 
pointing out that the disposal of this bye-product had a 
marked effect on the price of gas sold. Mr. Shrapnell- 
Smith, representing the motor industry, mentioned 
favourable experience with properly tarred roads, on 
which he had never experienced a skid, and pointed out 
that the alleged danger to fish through the use of tar on 
roads was infinitesimal, ~ 
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Thousands of miles of road have been treated with 
tar, and have given satisfaction. It is not unnatural, 
therefore, that, as was remarked at the luncheon, :t 
should be considered strange to advocate expenditure 
of public money on research with a view to eliminating 
the tendency towards skidding of bitumen, a foreign 
product—whilst all the time we have in tar an economical 
bye-product, available in large quantity in this country, 
which is free from this defect ! 








Two Examples of Public Lighting 
bd ‘ 
with Gas 

HE two photographs of streets lighted with gas, 

reproduced on the opposite page, appeared in the 

contribution on this subject presented by the Distri- 
bution Department of the South Metropolitan Gas 
Company at the recent annual meeting of the Institution 
of Public Lighting Engineers. Fig. 1 represents the 
lighting of a wide road adjacent to the Blackheath War 
Memorial, Fig. 2 the lighting (high pressure) of Brixton 
High Road. Both pictures illustrate a point on which 
there has been much discussion during recent years, the 
expediency or otherwise of concentrating most of the 
light on the road surface. Judging from the pictures, 
the road would appear in both cases to be well 
illuminated, yet a considerable amount of light is evi- 
dently allowed to be emitted outwards, as is shown by 
the appearance of the War Memorial in Fig. 1 and the 
Town Hall in Fig. 2, both having a light-coloured 
surface, and therefore well shown up by the rays 
impinging on them. 

In the case of the Brixton Hall this is particularly 
evident, though a well-marked shadow shows that there 
is a marked diminution in light above the horizontal ; 
indeed, the lighting up of the upper part of the building 
may be judged to be due mainly to reflected light. There 
can be no question that the illumination of surfaces of 
buildings, when they are light in tint, is often a valuable 
feature, as the diffused light helps to soften shadows and 
to diminish the contrast between the bright sources and 
the relatively dark surroundings, which is an incon- 
venient feature of street-lighting. On the other hand, it 
is clear that when surfaces of buildings are dark and 
grimy much light striking them must be wasted. Hence 
the problem is interlinked with the elimination of soot in 
cities and the question of smoke abatement ! 








Electrical Showrooms 


N our last number we commented on the number of 

electrical exhibitions that have been held in different 

parts of the country, and on several occasions we have 
expressed the hope that electric supply undertakings 
would devote more attention to propaganda in favour 
of good lighting and displays. One is glad to notice a 
number of instances of enterprise in this respect. The 
recent opening of the new showrooms of the Swansea 
Corporation Electricity Department was marked by the 
flood-lighting ofthe exterior frontage, and the showroom, 
which contains model rooms showing modern methods 
of lighting, is well equipped. The new demonstration 
rooms of the Hackney electricity undertaking are 
specially equipped for kinematograph and_ lantern 
lectures, and a feature is being made of demonstrations 
of industrial lighting, as well as domestic lighting, in a 
typical series of rooms. Another feature is the lighting, 
by concealed methods, of a model display window. 


A third instance is to be found in the new ‘‘ Electric 
House ’’ at Bow Road of the Poplar Electricity Depart- 
ment, at the opening of which Mr. J. W. Beauchamp 
recently officiated. Here, too, there is a well-equipped 
demonstration room and a series of display windows, 
in one of which comparisons of good and bad methods 
of lighting are shown. An interesting item is the 
exhibit arranged by Mr. G. Herbert, of Benjamin 
Electric Ltd., which includes a series of lamps ranging 
from the oil lamp to the latest form of electric lighting. 
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Fis. 1.—Gas Lighting of Thoroughfare adjacent to the Blackheath War Memorial. 

















Fic. 2.—High-pressure Gas Lighting of Brixton Road and Town Hall. 
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Spectacular Illumination Featured 
San Francisco Diamond Jubilee Week 


(Communicated. ) 


AN FRANCISCO was a blaze of glory during the 
er Jubilee, which was held September 5th to 

12th in honour of the seventy-fifth anniversary of 
California’s admission to the Union. World-wide 
attention was attracted to the Golden Gate City at the 
time of the Panama-Pacific Exposition because of the 
magnificence and gorgeousness of the spectacular light- 
ing, whereas the plans for the past jubilee were even more 
pretentious. More than $100,000 was spent in making 
the lighting a feature long to be remembered. 

Two radio panchromatic fountains interpreted broad- 
cast music in motion and colour; the city hall plaza was 
floodlighted and topped with an aurora borealis; 
cartouche and banner-bearing standards lined the 
streets; and streamers of lights were strung along the 
‘* Path of Gold’”’ or Market Street. A jewelled arch 
containing 40,000 Novagem jewels was erected at the 
approach to the city hall plaza; flambeau standards 
bearing flaming torches were erected at the entrances 
to the city ; trees and shrubbery were adorned with incan- 
descent lamps; and Chinatown was decorated with 
lighting standards of an Oriental design. 

The spectacular illumination had been designed by 
the Illuminating Engineering Laboratory of the General 
Electric Company, under the direction of W. D’A. Ryan, 
who designed the lighting at the exposition, the coloured 
illumination of Niagara Falls, the lighting features of 
the Brazilian Exposition, and numerous other events. 


THE DIAMOND JUBILEE ARCH. 

Across Fulton Street, at the approach to the City Hall 
plaza, a Diamond Jubilee gewelled arch, to be known as 
the El Arco de Brilliantes, was erected. This arch was 
of Spanish Gothic design, 81 feet high and 102 feet wide. 
Between double towers at either side were suspended a 
dazzling necklace or laced streamers made up of 40,000 
Novagem jewels, bearing a sunburst carrying the seal of 
the State in the centre. Atop each tower there were 
other sunbursts of sparkling white jewels. 

The jewels, each carefully hand cut like a diamond, 
and two inches in diameter, sparkled and radiated all 
the colours of the rainbow in the sunlight by day and 
from the rays of a battery of 30 powerful searchlights by 
night.. These jewels were made from special imported 
glass having an index of refraction or scintillating value 
about halfway between the best commercial glass and a 
diamond. The searchlights were equipped with several 
colour screens, which were operated in such a way as to 
make the entire spectacle take on an appearance of ever- 
changing wonder and mystery. 

Flanking the arch were 20 great steam altars, emitting 
vapour of soft and delicate colours. Placed 10 on each 
side, these extended 300 feet. 


THE RADIO FOUNTAIN. 

Another feature of the jubilee spectacle were the radio 
panchromatic fountains. By means of novel radio 
devices invented by General Electric engineers, the water 
in the fountain was made to rise and fall according to the 
intensity of the radio waves received from any broadcast 
station. In the San Francisco installation special radio 
broadcast instruments were installed on the park band- 
stand, so that the fountains could also be made to keep 
in perfect rhythm with the music played a few feet 
distant. Coloured floodlights were played on the water. 


UNUSUAL LIGHTS FOR CHINATOWN. 
Chinatown was lighted for the Jubilee in accordance 
with the Oriental colour and romantic tradition sur- 
rounding this district. Between 50 and 60 lamps of 


appropriate design added to the celestial quarter a per- 
manent additional attraction. 

The posts of the standards were made of cast iron and 
of a design to represent a stalk of bamboo. These posts 
were painted a bright Chinese red. Atop each was an 
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Oriental lantern of red, black and green colours, set 
with cathedral glass. The top part of the lantern 
resembled a Chinese tile roof, and was enamelled red. 
From the points of this hung six small brass bells, which 
tinkled in the wind. Beneath the lantern there were 
dragons, of cast aluminium and gold in colour, further 
enhancing the Oriental effect. These unique street lights 
were designed by J. W. Gosling, decorative designer in 
Mr. Ryan’s laboratory. 


CiTy HALL FLOODLIGHTED. 


The central feature was the lighting of the City Hall 
plaza, which was floodlighted from every angle. The 
City Hall dome was an aurora borealis in brilliant 
colours, flooded from the four corners. This will be a 
permanent installation. 


Every building on the plaza, including the Civic Audi- 
torium, Library and State building, was outlined in 
relief and flooded with batteries of searchlights. 


Surrounding the City Hall there were 30-foot 
cartouche standards, a lining the streets there were 
hundreds of historical standards carrying banners 
depicting scenes from Californian history. 


Even the trees and shrubbery of the City Hall plaza 
and Union Square were used for unique lighting effects. 


On San Francisco’s famous ‘‘ Path of Gold”’ 
standards on Market Street, streamers of lights were 
festooned, each streamer carrying eight lamps, half 
hidden in greens which tended to add beauty to the 
decorations for the daylight hours. These standards 
were draped in the Jubilee colours—red, yellow and 
green—in sequence. 

Greeting visitors to San Francisco as they entered 
the city, either via the Ferry building or the Third and 
Townsend Street station, were huge flambeau standards, 
each bearing 36 flaming torches sending their rays of 
coloured lights for hundreds of feet on all sides. 








Cities in “Evening Dress” 


HERE was a time when towns of moderate size had 

practically no night-life. People made little 

attempt either to transact business or to seek enter- 
tainment outside, when once the sun had gone down. 
Night was a time exclusively for sleep. 


It is no exaggeration to say that modernlighting facili- 
ties, by making night occupations feasible and attrac- 
tive, have wc She ly modified the habits of people. 
Improved illumination out of doors, supplementing 
better transport facilities, induces people to go about 
quite apart from the enjoyment of theatres, restaurants 
and places of entertainment ; a walk through the city itself 
takes on a new charm. Illuminated cities put on their 
‘* evening dress,’’ and may present quite a different, and 
even a more attractive appearance than in the daytime. 
First and foremost comes the need for good public light- 
ing, not merely to ensure safe traffic, but to enable the 
pleasing features of the city to be seen.. Next come the 
uses of light for advertising and spectacular lighting— 
not necessarily obtrusive. 


In the United States the flood-lighting of important 
public buildings seems to be coming quite usual. It 1s 
now some years since the National Capitol at Washington 
was thus illuminated. The method has recently been 
applied to the dome of the State Capitol at Austin, 
Texas, which is said to be visible by night at a distance 
of 35 miles. The equipment includes 136 flood-lamps, 
each containing a 500-watt lamp. The installation cost 
9,000 dollars (about £1,800), and the lighting up for 
five hours each night costs 200 dollars (about £40) per 
month. 


The cost of the installation is being met by the City 
of Austin as a gift to the State, and the city will like- 
wise meet the running costs of the illumination. This 1s 
an example of public enterprise which cities in this 
country (where public lighting does not always receive 
the consideration it deserves) might well consider. 
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Work, fead + play 
in Better Light 


The needle that is easier to thread, 
the book that is easier to read, the 
games that are easier to play—all 
are important factors in main- 
taining the sight of young and 
old, and are themselves governed 
by the quality of your lighting. 
Good lighting is such a simple 
matter that you should make this 
big household improvement 


without delay. 


GASFILLED 
ELECTRIC 


LAMPS 


besides giving you good light, keep your 
lighting bills at an economical figure. 








All Electricians, Ironmongers 
and Stores sell them 
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Notes on Gas Lighting 


N view of the remarks made in the August issue of 
[uss journal to the effect that there is still an important 
field for lighting with gas, which ought not to be 
neglected, one notes with interest some comments made 
by Mr. W. B. Payne (Liverpool) in a recent paper read 
_ the Manchester and District Gas Salesmen’s 
ircle. 


Gas salesmen to-day, he remarked, must be in a posi- 
tion to state the best case for their commodity, and they 
can only do this if they have a thorough and up-to-date 
knowledge of the best appliances on the market. Internal 
fittings should be compact and neat, sound workmanship 
is essential, and cheap but inferior burners must be 
avoided at all costs. Each gas undertaking ought to 
make its own tests, and thus find out the most suitable 
burners for their district. One important characteristic 
of a good burner is a machined and properly drilled 
nipple. Clay nozzles are best. Deflectors should be 
fixed to prevent products of combustion entering the 
mixing chamber a second time. Again, the highest 
quality of mantle is quite as important as the design 
of the burner. Cheap mantles, as a rule, are badly 
shaped and do not fit the flame, leading to inefficiency 
and considerable loss of light. From 18 to 20 candles 
per cubic foot of gas per hour should be obtained with 
an average burner; clusters of mantles are preferable to 
those of size exceeding No. 3 (passing 4 cubic feet per 
hour). 

Having secured good burners and mantles, the next 
thing is a suitable globe. Globes and reflectors play an 
important part in modern lighting; deeply coloured 
varieties, absorbing much light, should be avoided. 
Vitreosil and supastone diffusing globes answer very 
well. In domestic lighting the colour of the furniture 
and decorations must be considered ; anything of a dark 
nature absorbs light, and provision must be made 
accordingly. Three to four foot-candles is for most 
purposes an adequate illumination. Central semi- 
indirect units, supplemented by bracket lights, are 
popular, and the small increase in consumption involved 
is amply compensated by the freedom from glare. On 
landings, and in halls and bathrooms burners of the 
bye-pass type should always be used. 


Mr. Payne next turned to other lighting problems, 
emphasizing the important part played by modern 
illumination in shops and stores. He pointed out that 
each shop provides a different problem, much depending 
on the. nature of the goods and how they are arranged. 
It is almost always a mistake to try to light a shop 
solely by existing points. There are often, in an out-of- 
date installation, too few points; if one instals at these 
points a few powerful sources the lighting becomes 
uneven. A uniform illumination ofat least 4-6 foot-candles 
should be provided. Outside lamps play an importar.t 
part, not only in illuminating the window, but attracting 
custom, and these may be controlled by a distant control 
within the shop. In factory lighting 3-4 foot-candles 
over the whole area lighted should be aimed at. Nothing 
is more liable to cause eyestrain than sudden contrasts— 
a brilliant light in one part and dark shadows in another. 
Mr. Payne alluded to the benefits of good illumination 
in ee pH | increased production and recommended 
overhead lighting, aided by anti-vibrators where neces- 
sary, for most classes of work. Smaller shaded units 
may, however, be used for special purposes such as 
cylinder boring, planing or drilling. These should be 
of the adjustable type, and properly shaded with 
parabolic reflectors. In street lighting gas is doing 
well. Mr. Payne referred to good examples of high 
pressure lighting in London, Manchester and Birming- 
ham, and recommended that such lamps should be fixed 
about 18 ft. from the ground. 


In conclusion, Mr. Payne emphasized the value of 
effective maintenance and service to the consumer. 
There are places where electric lighting is more suitable 
than gas from the standpoint of expediency and conveni- 
ence. But, generally speaking, gas can hold its own for 
lighting—provided efficient and well-maintained units 
are employed. Glasgow has made a special feature of 
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maintenance, as a direct charge entirely on the gas. The 
cost is only just over Id. per 1,000 cubic feet sold, and 
the results are quite satisfactory ; as a result of the com- 
plete survey of the district, the actual cost has, indeed, 
been reduced to 0°592d. per 1,000 cubic feet. A stroll 
round the shopping area of any city would convince 
anyone of the necessity of maintenance in some form. 
Too often lights can be seen in a deplorable condition. 
Gas, fortunately, is a good servant, and will burn under 
almost any conditions; but dust drawn into the burner, 
deposits from products of combustion and dirty globes, 
all prevent it from giving the best results. 








The Utility of Gas in Modern 
Buildings 


N a lecture delivered to the Building and Allied 
[trae in Birmingham, Mr. W. M. Mason, manager 

of the British Commercial Gas Association, recently 
emphasized the part played by gas in building schemes 
involving either (a) the converting of old or existing 
properties to modern requirements or (b) erecting new 
buildings. | The lecture was devoted mainly to the 
utility of gas for heating, but his remarks on the subject 
of the ‘‘ spirit of service’? of modern gas undertakings 
naturally apply equally to the lighting field. The Gas 
Department has no legal power to enforce the size of 
pipes, etc., and acts only in an advisory capacity ; but it 
endeavours to encourage good methods by offering to 
the builder to lay a certain length of private service from 
main to meter free in those cases where the house is fitted 
up to a specification which they have found to be 
adequate. 

In the latter part of the lecture Mr. Mason dealt with 
the problem of smoke-pollution and the injury to health 
occasioned by obstruction of sunlight. He quoted 
extracts from the report of the Committee on Smoke and 
Noxious Vapours Abatement, addressed to the Ministry 
of Health, urging that the Ministry of Health and the 
local authorities, with the aid of the necessary experts, 
should enquire into the merits of various methods of 
eliminating air-pollution through smoke. The report 
contained recommendations that the central housing 
authority should decline to sanction schemes unless 
specific provision is made for smokeless methods of 
heating ; that gas and electricity undertakings should be 
given every opportunity to increase and cheapen the 
price of gas and electricity; that the practice of over- 
charging for these commodities in order to allocate 
ensuing profits to the relief of rates should be discon- 
tinued ; and that the Government should encourage the 
co-ordination and extension of research in domestic 
heating. 








The Use of Luminous Controls 


for Traffic 


According to an interview reported in the Press, Sir 
Henry Maybury has returned from his tour of the United 
States impressed with certain features of the cont 
methods of traffic-control adopted in that country. 
Traffic conditions in London differ essentially from those 


in many American cities—in New York, for instance. It © 


is possible, however, that the use of luminous devices 
signalling when traffic along a street is to stop or proceed 
may prove applicable in some London thoroughfares, 
e.g., in Oxford Street and Holborn, and doubtless in 
other streets where there are considerable straight 
lengths of road. It is more doubtful whether the 
‘* traffic-towers ’’ adopted in some American cities would 
be practicable, but the use of arrow-signs as an indica- 
tion of the direction of traffic seems to deserve imitation. 
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Possibilities of Residence Lighting 


N a report on the above subject presented at the forty- 
[aici Convention of the National Electric Light Asso- 

ciation in San Francisco, the great opportunities before 
the lighting industry in the domestic field were strongly 
emphasized. It is understood that Mr. M. Luckiesh, 
who has acquired a considerable amount of statistical 
data on domestic lighting, was largely responsible for 
the information now presented. 

One of the chief points brought out was that the 
number of outlets in the average home is only about one- 
third of what might conservatively be recommended. 
Similarly in regard to wall brackets. Of the eight 
brackets recommended for the kitchen, bathroom and 
bedrooms in the conservative ideal home only about 2°5 
as a rule exist. It is calculated that about 50 per cent. 
of ceiling fittings should be replaced by approved ones; 
and that in kitchens 63 per cent. of such fittings are 
obsolete. 

The position is summed up by saying that the total 
power consumed by lamps is only 51 per cent. of what 
it should be, and that the existing demands _ for 
appliances only approach saturation point in the follow- 
ing percentages: Convenience outlets, 33 per cent. ; port- 
able lamps, 33 per cent.; wall brackets, 31 per cent.; 
satisfactory ceiling pictures, 53 per cent. 

The accompanying table gives the committee’s esti- 
mate of the new business available in meeting these 
deficiencies in the United States. Doubtless somewhat 
similar figures could be obtained for this country, and 
the value to the lighting industry of the movement for 
better lighting, which 1s designed to bring home the 
need for improvement, is evident. 

Some further light on possibilities in this field is shed 
by the experiences of the Ohio Public Service Company, 
summarized in a recent issue of The Electrical World.* 
A drop in the industrial load, during a period of trade 
depression, led to a campaign to increase domestic 
lighting. This was devoted in turn to three items, a 
200-watt Duplexalite kitchen lamp, a 100-watt table 
lamp, and a 200-watt “‘ refixturing ’’ sale, efforts being 
finally concentrated on all together. The first item was 
intended to improve kitchen lighting, the unit being sold 
complete for six dollars, payable 50 cents per month. 
Apart from commission, a special prize was given to 
the salesman selling the greatest percentage of his quota 
(the quota being 25 per cent. of his customers). The 
other units were dealt with on similar lines, the costs of 
the campaign and the resulting revenue in greater use 
of electricity being studied in great detail. The results 
were remarkable. Of kitchen units alone 14.440 were 
sold. From 1921 to 1924 the Company increased its 
domestic lighting customers from 29,281 to 41,945. The 
energy consumption per customer also increased—from 
308 to 360 kilowatt-hours; and the annual revenue per 
customer from 23°91 to 28°82 dollars—a net gain of over 
20 per cent. per customer. The effect of this progress 
was very clearly indicated in the tabulation of the 
Company’s total revenue. Since the first campaign was 
launched 23,090 fixtures have been sold. 

It was found, nevertheless, that so far only 60 per cent. 
of the 41,945 domestic customers had made any improve- 
ment in their lighting fittings at the end of 1924, so that 
there is still room for progress. It is believed that further 
efforts during 1925 will result in the revenue per domestic 
consumer rising to 30 dollars, and within the next two 
or three years to 35 dollars per year per customer. 





* Elec. World, October 31st, 1925. 
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Public Lighting Difficulties in 
Ireland 


The following amusing series of incidents was recently recorded 
in the “° Belfast Telegraph’? and is reproduced in the 
“ Gas Journal.’’ 


SOUTHERN IRELAND town which is well 

known in the Free State has a council of its own, 

and this body omitted to pay their gas bill for 
three years. The Gas Company, after fruitless efforts 
to obtain payment, cut off the supply and the town was 
plunged in darkness. A stormy meeting of the Town 
Council followed, and tenders were invited for petrol 
lamps, which were to be installed in the existing street 
lamps. The Gas Company protested that the street 
lamps were their property, and that they would not 
allow the petrol lamps to be placed therein. The Town 
Council were defiant. The petrol lamps arrived and 
were duly installed in the street lamp-posts. For a 
brief period the gloom was gone. 

Then the Gas Company’s manager and his staff 
arrived on the scene, and removed the petrol lamps, 
which were taken to the gas works and stored there. 
The town was in darkness again. 

Another stormy meeting of the Town Council was 
held, and the civic guard were ordered to proceed against 
the Gas Company’s manager and staff, which was done. 
A further meeting of the Town Council took place, when 
the Gas Company produced their title deeds, showing 
in plain black and white that the street lamps were their 
property. The Council asked a solicitor to state a 
case for the court, but the solicitor cautiously demanded 
his fee in advance. The Council’s pockets being empty, 
the case fell through, and the proceedings were dropped. 

The Council then erected rough wooden standards 
with cross-pieces on top beside each street lamp, and 
installed petrol lamps thereon. The town enjoyed 
light for a while and a man was appointed at a aioe 
of £1 per week to tend and light the lamps. Soon the 
town had a fresh thrill, for the lamplighter, being an 
inexperienced or careless person to handle inflammable 
stuff like petrol, was blown up. He had to go to 
hospital for three months, and then claimed heavy com- 
pensation from the Council. The town was in darkness 
again. 

The Council, undaunted, employed another lamp- 
lighter, at a salary of 42 per week in consideration of 
the special nature of his job; and the town enjoyed 
light again. Meanwhile, the petrol lamps had not been 
paid for, and the company that supplied them, after 
fruitless efforts to obtain the money, came along and 
took possession of them. The town was in darkness 
again for a long time, and the residents began to fear 
that they would be in darkness for ever. All hope was 
abandoned, and individual householders in despair 
arranged with the Gas Company to connect pipes from 
their own private meters with the street lamps at their 
own doors and shop fronts. The town was again lighted 
in a half-hearted way. Householders, having to pay 
for the street lighting out of their own pockets, refused 
to pay rates, and the Council were again without 
finances. 


The last act to the drama was the Council’s surrender. 
They obtained a loan somehow, and paid the arrears 
of gas bills, made a public apology for their action 
towards the Gas Company’s officials, and undertook 
to behave in future. 





CONSERVATIVE ESTIMATE OF NEW BUSINESS AVAILABLE IN THE FIELD OF RESIDENCE LIGHTING 





If the Present Wired 
Homes Are Raised to 
the Standard of the ‘‘ Con- 
servative Ideal ’* Home 
$307,000,000 
670,000,000 


Utilitarian wall brackets ($5 each) ... 
Portable lamps ($ro each) — ... aoe 
Replacing obsolete ceiling fixtures ... 

Modern kitchen units ($5 each) 

Convenience outlets ($5 each) 

Outlets for entire home ($ each) 

Connected load, kw. ... eas x me 
Central station revenue at 10 cents per kw.-hr. 


411,000,000 
940,000,000 


$ 180,000,000 


If All Homes Within 
Reach of Central Station If All Homes Are 
Service Are Raised to the Raised to the Standard 
Standard of the “‘ Con- of the “‘ Conservative 
servative Ideal ’’ Home Ideal’? Home 
$556,000,000 $907 ,000,000 
1,200,000,000 1,941 ,000,000 
162,000,000 ca —— 
37,000,000 68,500,000 112,600,000 
739,000,000 1,199,000,000 
1,910,000,000 3,265 ,000,00 
22,000,000 38,200,000 


10,500,000 
$470,000,000 $875 ,000,000 
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THE HOLOPHANE LUMETER 
PORTABLE PHOTOMETER 


For the measurement of Illumination, 
Candle Power and Surface Brightness, etc. 


A new model of the Holophane Lumeter is now available. The apparatus is self-con- 
tained and consists of the Lumeter proper, non-spillable Accumulator, detachable leads 
and Standard Celluloid surface. The whole is supplied in a convenient leather carrying 
case fitted with a Voltmeter and variable resistance to enable the standard lamp in the 
instrument to be run at exactly the correct voltage. 


Alternatively the instrument can be supplied complete with accumulator and leather 
carrying case, but without the voltmeter and variable resistance. 


Either equipment can be carried about as easily as a small camera. 


The primary use of the instrument is for the measurement of illumination of the interiors, 
streets and lighting installations of all kinds. The Lumeter may also be used to measure 
surface brightness, candle power, absorption of glasses or solutions, reflective properties of 
surfaces, etc. 


The Lumeter has been entirely re-designed, and a number of improvements have been 
made. 


For particulars apply to :-— 


Holophane Ltd. ‘acensaure, London, S.W.1 


Telegrams : Telephones : 
“ HOLOPHANE, SOWEST, LONDON.” VicToRIA 2491, 8258. 
























SPECIAL NOTICE 


The BACK NUMBERS of The Illuminating Engineer covering the period 1908-1924, 
contain a most valuable record of developments in illuminating engineering, and in which 
accounts of papers and discussions on practically all aspects of lighting are included. 


Owing to the great demand for many issues, the stock of some is extremely limited, 
but copies of almost all can be supplied on application. 


The cost of volumes (unbound) will in future and until further notice be as follows :— 





Vols. I—X ES seis assitestiniiceirerasesiveracannniel 36s. per vol. 
se POI ccs csvcnsnnsvonconers véenicanbsassenansen S08. ss 
ee Ae WE SOMO  siincsneesecccscuustignssncesendnrevacenssbeced _ «a 


Special binding cases for nearly all these volumes will be supplied at a cost of 4s. each. 


A booklet summarizing the development of the Illuminating Engineering Society Move- 
ment during the period 1908-1922, and containing a list of all papers and discussions 
before the Illuminating Engineering Society throughout this period, will be sent free to 
anyone interested. 


’ 


‘“‘ Light and Illumination—Their Use and Misuse,’’ an illustrated booklet containing a 
few general Recommendations on Lighting; a few copies still available (3d. each, post free 


4d.) 
Applications should be addressed to THE ILLUMINATING ENGINEER (The Journal of GOOD 
LIGHTING), 32, Victoria Street, London, S.W. 1. 
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THE LIGHTING OF A LONDON ASSEMBLY HALL. 


The accompanying illustration shows an effective bit of light- 
ing, recently carried out at the new Assembly Hall, Muswell 
Hill, a building which is to be used for social functions, whist 
drives and dances. Three rows of ‘‘ Unalux’”’ units are 
equipped with white Osram lamps, each row containing two, 
four and two units respectively. Over the serving counter of 
the bar two cord pendants are fitted with ‘‘ Equiluxo ”’ glass- 
ware of the distributing type. Another feature is the number of 
wall plugs fitted at various points round the hall, for the pur- 
pose of enabling spot-lights and colour-projectors fitted with 
rotary colour-screens to be used at dances, carnivals, etc. 


In the grounds experiments are being carried out with G.E.C. 
fairyland strip and Osram colour-sprayed lamps; flood-light 
projectors fitted with colour-screens ‘are also being tried with 
the object of producing decorative colour-effects on the trees. 
The proprietors of the Muswell Hill Assembly Hall are 
Webster Bros., well known as local caterers, and the electrical 
contractors are Messrs. Wight & Co., of Finchley and Muswell 
Hill. 


M.-V. REFLECTORS FOR BETTER SHOP-LIGHTING. 


A booklet issued by Metro-Vick Supplies Ltd. is devoted 
specially to shop-lighting. A feature of the M.V. reflectors is 
the silver finish which is guaranteed indefinitely not to crack 
and peel; the outside finish is of statuary bronze. These 
reflectors are illustrated in a variety of shapes suitable for show- 
window-lighting, and colour-screens of non-inflammable 
material are also supplied. Colour-lighting may also be 
effected by Cosmos colour-sprayed lamps; another shop-lighting 
accessory shown is the time-switch, enabling windows to be kept 
illuminated for any desired period after business hours. The 
book is concluded by an offer of the services of the Illuminating 
Engineering Department—without obligation. 


BENJAMIN DEVELOPMENTS. 


The last number of ‘‘ The Benjamin Reflector ’’ carries on 
the traditions of its predecessors. The opening page contains 
a series of views of the factory ‘‘ where Benjamin reflectors are 
made.’’ Next there is an account of a new development in the 
‘“‘ Biflector ’’ fittings, which enables them to be used for gas- 
filled lamps of practically all wattages. As is well known, the 
feature of this unit is the method adopted to obtain a widely 
extensive curve of light distribution, without glare, this being 
effected by the special ‘‘ anti-glare ’’ screen. 

A description is also given of the elliptical angle reflector 
designed for use in shop-windows, which is constructed of 
heavily vitreous enamelled steel, and therefore practically 
immune from breakage. Other little devices illustrated are the 
“‘Dim-a-Lamp ”’ (described as ‘‘ the only portable electric 
lamp that turns electric light up and down ‘ just like gas’ ’’), 
a compact form of wireless switch. and a convenient fibre hand- 
lamp. 


SIEMENS PUBLICITY. 


A rather striking leaflet giving details of the Siemens pub- 
licity campaign for the present season bears on the front page 
a view of a seaside town brilliantly illuminated by night. 
This same view, it may be mentioned, appears in an ingenious 
box-sign which the Company has produced, operated by a 
flasher. By this means one gets in succession, first a view of 
the town in the daytime, and next a view by night with all the 
lights in the windows and on the steamboats in the harbour 
shining out. The inside pages contain reproductions of a series 
of typical Siemens posters, showing lamps being used for all 
sorts of purposes, whilst on the back page lists of posters, 
booklets, showcards, etc., are given. We notice that a special 
film featuring Siemens lamps has been prepared and will be 
shown in towns throughout the country. 





THE ‘ HOLDRITE ” SUSPENSION METHOD. 


The above illustration shows clearly the principle of the 
‘‘ Holdrite ’’ suspension device, introduced by Messrs. Falk, 
Stadelmann & Co. Ltd., to which we drew attention in our 





last issue. It will be recalled that this device operates without 
any screws, the globe being sustained by two semi-circular 
saddles; and, as the picture indicates, it affords full oppor- 
tunity for cleaning the glass without removing the globe from 
its hangings. 


THE HOSPITALITY OF LIGHT. 


This is the title of an attractively got-up booklet dealing 
with Cosmos lamps for domestic use. The evolution of arti- 
ficial lighting is briefly sketched, and there are illustrated hints 
on ‘‘ Ideal Lighting in the Home.’’ The need for abundant 
light, coupled with avoidance of exposed filaments, is pointed 
out, and householders are advised not to run lamps to death 
but to discard them as soon as they become blackened. There 
are a number of sketches, executed in red, black and white, 
showing suggested methods of lighting dining-room, library, 
dressing-table, etc. A view of an illuminated porch suggests 
the title of the booklet. 
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ANCIENT AND MODERN LIGHTS. 


Among the most beautiful treasures in the tomb of Tutankh- 
amen are several lamps of alabaster. One of them stands 
about three feet in height and carries a large central cup which 
appears to be quite plain. When, however, a light is placed 
in the cup, it reveals a coloured portrait of the young King 
and Queen. The cup, in fact, is a double one, the inner cup 
bearing the portrait and fixed by an invisible joint to the outer 
cup. 

The beauty of this relic of ancient Egypt has encouraged its 
discoverer, Mr. Howard Carter, to look a little disdainfully 
at modern lamp fittings. ‘‘ We are just beginning,’’ he said 
recently, ‘‘ to use alabaster for electric lamps, but in Egypt, 
1350 years before Christ, it was done even finer than we do it 
to-day.’’ In this comparison, however, Mr. Carter does us less 
than justice. Alabaster, in many exquisite bowl forms, has 
been quite a commonplace in electric lighting for many years, 
but for two reasons it has not become very popular. One is 
that it is costly; and the second is that modern glassware gives 
practically the same soft translucent effect. 


Since the advent of the electric lamp, with a filament of pure 
drawn tungsten wire, a wonderful variety of globes, bowls, 
and shades in all sorts of translucent glassware has been 
developed. The modern Englishman can secure, at a very 
small expense, an article as fine as any which graced the palace 
of an Egyptian King. And in the modern electric lamp he 
has a source of light which is infinitely superior to anything 
known to that ancient Egypiian, or indeed to any people until 
the latter half of the nineteenth century. 


While, therefore, we acknowledge the craftsmanship of three 
thousand years ago, let us not belittle the blessings that science 
and manufacturing genius have conferred upon the world of 
to-day. The Egyptians of old worshipped the sun and the 
moon chiefly because they had only the feeblest of lights to 
relieve the gloom when these lamps of heaven were out of 
action. The Persians were also sun worshippers, calling the 
god of light by the name of ‘‘ Mazda,’’ a name now applied 
to electric lamps. The ‘‘ Mazda ’”’ of to-day confers blessings 
on humanity quite comparable with those attributed by the 
grateful barbarians of ancient Persia to the god of light. 


AUTOMATIC LIGHTING. 


Two catalogues received from the Horstman Gear Co. Ltd. 
describe the firm’s automatic lighting devices, some of which 
were exhibited on the occasion of the recent annual meeting 
of the Institution of Public Lighting Engineers. It is interest- 
ing to note that both gas and electric appliances are made. A 
feature of the most popular type of gas controller is the use of 
solid-drawn rust-proof steel for the outer case, and the appli- 
cation to equipment of the gas cock with a lubricator rendering 
it unnecessary ever to dismantle this for piling purposes. The 
controller movement is also interchangeable with a number of 
the electric time switches—a decided advantage to those light- 
ing authorities who have to deal simultaneously with both gas 
and electric lighting. The electric time switches cover a wide 
range, varying in capacity from 1°5 to 50 amperes on alternating 
current. All the devices described are British made, the only 
exception being the Swiss double roller lever escapement 
embodied in the Newbridge time switches. 


The gas and electrical aypliances are dealt with in two 
separate catalogues. The gas catalogue contains a readable 
introduction recalling the beginnings of public lighting when 
each householder had to hang a lantern outside his dwelling. 
According to the figures presented, the use of Newbridge con- 
trollers had often resulted in considerable economies, savings 
varying from £631 to £1,500 in different cities being recorded. 


ARTIFICIAL SUNLIGHT. 


We have received from Messrs. Watson & Sons Ltd. an 
illustrated booklet devoted to forms of lamps now being used 
in medical treatment. The possibilities of “ artificial sun- 
light ’’ were discussed at a meeting of the Illuminating 
Engineering Society during the present year,* and the 
booklet gives a good idea of the great variety of lamps and 
fittings available for such treatment. Arc lamps, incandes- 
cent lamps and mercury-vapour lamps are all illustrated. 
Special interest attaches to a form of mercury-vapour lamp 
intended for the illumination of body cavities, and we are glad 
to note that samples of protective goggles, for the use of 
operators constantly exposed to radiation, are listed. 





* Illuminating Engineer, July, 1925. 
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LIGHT ON LAMPS. 


A well-illustrated booklet, issued by Philips Lamps Ltd., 
describes the production of the modern electric incandescent 
lamps at the imposing Philips Lamp Works at Eindhoven, 
Holland. A few months ago we published an account of these 
works, to which the Editor of this journal recently had the 
pleasure of paying a visit. It may be recalled that the works 
now employ nearly 8,500 people, and it is stated that, roughly, 
a quarter of a million lamps are produced daily. An important 
feature is the glasswork, in which the firm excels, much delicate 
X-ray and other apparatus, in addition to lamp bulbs, being 
manufactured. The firm maintains a staff of 70 scientists on 
research work. The modern methods of the Company are 
further illustrated by the system of vocational selection applied 
in taking on new workers, and by the series of model houses, 
some 1,400 in number, which are used by employees and form 
the village known as “ Philips Town.’’ Views of various 
sections of the works and of these model dwellings are included 
in the booklet, copies of which may be obtained on application 
to Messrs. Philips Lamps Ltd., 60, Wilson Street, London, 
E.C.2. 


LIGHT ON THE GOODS. 


A vigorous campaign that is being prosecuted by the General 
Electric Co. Ltd., on behalf of more and better shop-window 
lighting, is forcefully embodied in an attractively produced 
broadside which demonstrates to the shopkeeper how he can 
‘* sell more with more and better light.’’ The General Electric 
Co.’s ‘‘ GECoRAY ”’ system is described and illustrated, and 
a convincing case made out for the bringing up to date of exist- 
ing installations which fall short of the standard which is 
demanded to-day. 

The benefits of such arguments should be felt by the trade 
in the form of business done with the shopkeeper. As the 
General Electric Co. Ltd. states, ‘‘ People buy where the light 
is bright.’’ 

Another attractive four-page leaflet issued by the Company 
deals with the opportunities for the use of Osram Colour- 
sprayed Gasfilled Lamps. Apart from the direct application in 
shop windows, restaurants, cinemas, and other places where 
colour is playing a continually increasing part, these lamps 
have applications in the home—especially in view of the 
approach of the Christmas season. They are now available in 
a wide variety of colours, and can be readily used in existing 
fittings, shades or bowls, etc. 


SIEMENS ELECTRIC LAMPS. 


Two leaflets that have reached us from Siemens and English 
Electric Lamp Co. Ltd. deal respectively with fittings, bowls 
and globes, and with lamps—the latter in the form of a pocket 
booklet, of which, it is stated, about a quarter of a million 
are being circulated. 

Catalogue No. 81 contains a good range of semi-indirect 
bowls and totally enclosed diffusing glassware. One is glad 
to note the importance attached to proper shading, either by 
means of such glassware or by using lamps with ‘‘ white ”’ 
bulbs of the Silvalux type. The latter are made with special 
two-ply glass bulbs, having an inner lining of clear glass and 
an outer lining of pure white opal. This thin opal film is stated 
to have a low absorption, and yet has excellent diffusing pro- 
perties. The pocket booklet also contains data in regard to 
call-signs and wavelengths of the chief transmitting stations, 
and other information of value to; wireless users. 

We have also to acknowledge the receipt of the Siemens 
monthly price list, which, as usual, is an example of con- 
centrated information. 


HOLOPHANE ILLUMINATION. 


Amongst ‘‘ house-organs’’ which deal primarily with 
illumination the regular issue of Holophane /llumination, on 
which we commented at the beginning of this year, deserves 
special notice. Recent issues have been devoted to the lighting 
of streets, schools and factories, and have contained articles 
by outside experts, as well as information prepared in the 
Holophane Laboratory. In each case there has apparently 
been no difficulty in finding many striking illustrations of 
Holophane installations; this applies particularly to one of the 
most recent issues, dealing with shop-lighting. Introductory 
articles outline the chief aims of modern shop-lighting 
methods, and the use of colour, and the pictures include both 
windows and shop interiors. The value of such propaganda in 
making consumers familiar with correct methods of lighting 
deserves recognition, and, taken together, the recent issues 
contain quite a useful survey of modern lighting problems. 














a || 


— a 






















SVE a 


Se 


- SS OO Ds: FH WN HY ew 


ed 


w 











November, 1925 THE ILLUMINATING ENGINEER ix 


THE OFFICE! 


There is a Cryselco Lamp for every 
purpose under the moon—for instance : 


Advise your clients that for office use they cannot 
do better than install CRYSELCO OPAL 
LAMPS—the lamp with two skins. 
If you have a used one to spare, crack it and 
SHOW them the two skins—the inner of clear 
crystal of enamel-like hardness, ‘the outer of 
pearly opal. Explain how the inner skin will 
prevent the lamp from ever going ‘‘ black in 
the face,’’ and how the opal will ensure a clear, 
soft, delightful light, and no shadows. 
Our literature, free to you on request, 
contains further convincing talking points. 
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Send us a : - ‘ 
a We also supply FREE, Catalogues, Brochures and Price Lists, overprinted with the name of the Retailer; 
also cut-outs. Full particulars of CRYSELCO LAMPS of all types and for all 
 —_—_ purposes will be willingly forwarded on application to— 


Telegrams : “‘ Cryselco, Kempton.” CRYSELCO LIM ITED, KEMPSTON WORKS, BEDFORD. Telephone : Bedford 177 


HOME BRANCHES: 


BRIGHTON, 35, Duke Street (Telephone, Brighton 5512). NEWCASTLE-ON-TYNE,, 27, Grey Street (Telegrams 
foe Ben tak th per i " 164, Corpora- ‘* Cryselco, Newcastle-on-Tyne ”’; Telephone, Central 1286). 
lon ree ‘elephone, Central 3741). . “ 
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3016/7/8). CARDIFF, 30, Charles Street (Telephone, Cardiff 7466). 
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ACKROYD & BEST LTD. 


Showrooms: 
Beacon Works, MORLEY, near LEEDS 
32, Shaftesbury Avenue, LONDON, W.1 
21, Waterloo Street, GLASGOW 





























We make at our large new Works at Morley, 
near Leeds, the most beautiful glassware 
for illuminating any type of building, 
particularly for Hotels, Theatres, 
Restaurants, Ships, Houses and Shops. 







REFLECTOR LAMPS 


for 
SHOWROOM, OFFICE and SHOP WINDOW; 
FACTORY, WAREHOUSE and RAILWAY 


A model for every purpose 


The efficiency of the ZEISS Reflector Lamp is 
ue to the parabolic silvered glass reflector, 
is the central feature of all models. 


In efficiency, as in appearance, it is unique 
Full Particulars of all Models in Illustrated Catalogue 
B85. free on request from the British Representatives: 


J. W. ATHA & CO., 
Winsley House, Wells St., Oxford St., London, W.1 
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ELECTRICAL ESTIMATING FOR INDUSTRIAL LIGHTING INSTALLA- 
TIONS, by J. C. Connan. (E. & F. Spon Ltd., London, 
1925; 12/6 net; pp. 274.) 

It is an indication of the importance now attached to proper 
lighting methods that a specialized work of this character should 
appear. In the introduction the author draws attention to the 
voluntary registration scheme known as the National Register 
of Electrical Contractors, one qualification for registration 
being evidence of adequate theoretical and practical knowledge 
and competence in installation work. One object of the book 
is to aid the contractor who may be deficient on the theoretical 
side, and another to give some guidance in the framing of 
specifications. 

Sections I to III deal with what may be termed the illuminat- 
ing engineering aspects. Definitions of the chief photometric 
quantities are given and illumination, reflection, etc., explained. 
In Section II the main requirements for good illumination are 
discussed. One is glad to note the emphasis placed on avoid- 
ance of glare. The author quotes figures suggesting that in 
general illumination on the working plane should not be less 
than 3-4 foot-candles—a value in close accordance with that 
recommended by the Home Office Departmental Committee, 
and he expresses doubt whether illuminations much beyond 
8 foot-candles are warranted, even for fine and extra fine manu- 
facturing operations (provided due allowance is made for 
diminution in brightness by dark materials). Some figures in 
regard to limitation of shadow are given, and tables of utiliza- 
tion coefficients are presented. These are apparently of 
American origin, and naturally apply only to the special units 
and conditions prescribed. There are other tabular data relating 
to calculations, spacing, etc., and there is a brief summary of the 
chief forms of electrical illuminants. 


In these sections one receives the impression that the data pre- 
sented are derived largely from the United States. It might 
be advisable in a future edition to correlate some of these with 
data available in this country. Thus, definitions of photometric 
quantities should now be in harmony with thosg framed by the 
National Illumination Committee. One would also like to see 
some fuller reference to the recommendations of the Home 
Office Departmental Committee on Factory Lighting. On 
page 57 the recommendations in the First Report in regard to 
minimum illumination in the interests of safety are mentioned, 
but the data on working illumination and recommendations for 
avoidance of glare in the last two reports are apparently 
overlooked. One would also like to see some simple advice in 
regard to dealing with problems in connection with the lighting 
of schools, shops and other interiors; much data is to be found 
in the transactions of the Illuminating Engineering Society in 
this country, to which apparently no allusion is made! 


We have dealt mainly with the first sections of the book, as 
these are devoted to illumination. The remaining sections 
(4-11) deai with systems of wiring, wiring accessories, installa- 
tion costs, checking quantities and prices, etc., and here, so far 
as the writer can judge, information of a useful and 
practical character is given. 





PERSONAL. 

Sir Hugo Hirst, Bart., Chairman and Managing Director of 
The General Electric Co. Ltd., is a member of the Committee 
of Inquiry appointed by the Minister of Labour, Sir Arthur 
Steel-Maitland, “‘ to consider, in the light of experience gained 
in the working of the Unemployment Insurance Scheme, what 
changes in the scheme, if any, ought to be made.’’ Sir Hugo 
has already rendered signal service to the Government in a 
variety of directions. 


REVIEWS OF BOOKS AND 
PUBLICATIONS RECEIVED 















MODERN PICTURE THEATRE ELECTRICAL EQUIPMENT AND PRO- 
JECTION, by R. V. Johnson. (Crossby Lockwood & Son, 
London, 1925. 15s. net; pp. 169; Figs. 79.) 

The design and equipment of kinema theatres is a big subject, 
and the author has produced a readable little book, though, on 
the illumination side, there are some aspects on which more 
might have been said. The various sections of the theatre, the 
generating room, projecting room, auditorium, etc., are dis- 
cussed in turn, and a variety of modern forms of switchboards, 
projectors and arcs is illustrated. 


The author rightly draws attention to the possibilities of 
artistic and decorative methods, both for internal and outside 
lighting, mentioning, for example, the Holophane prismatic 
colour units and flood-lighting as useful devices. The arc- 
lamps illustrated include several with mirrors as a substitute 
for condensers, which have proved very useful to the small 
showman. Apparently the various forms of silvered screens 
introduced from time to time have not made much headway. 
The importance of uniform brightness, viewed from different 
angles, is emphasized, and it is suggested that only rarely 
should screens be more than 20 feet wide. We are glad to note 
his opinion that the inclusion of seats close up to the screen, so 
that the audience had to sit with their necks bent right back 
and the eyes directed upwards, is becoming a thing of the past; 
this point, it may be recalled, formed one of the chief 
features in the report of the joint committee formed by the 
Illuminating Engineering Society at the request of the L.C.C. 
some years ago. 


The author gives a series of useful ‘‘ don’ts,’’ and also 
includes a series of ‘‘ bright ideas’’ (signalling systems, 
programme indicators, etc.). 


NATIONAL PHYSICAL LABORATORY; COLLECTED 
_ RESEARCHES. 


Vol. XVIII., comprising an account of researches at the 
National Physical Laboratory during 1924, is an imposing pro- 
duction, well printed and occupying over 450 pages. The 
21 separate investigations dealt with are mainly electrical and 
cover a wide ground. Of special interest to our readers are 
‘* Carbon Arcs for Searchlights,’’ by Messrs. Paterson, Walsh, 
Taylor and Barnett, and ‘‘ The Whitened Cube as a Precision 
Integrating Photometer,’’ by Mr. H. Buckley. These com- 
munications originally appeared in The Journal of the Institu- 
tion of Electrical Engineers in 1920 and 1921. These volumes 
are very useful in putting on record some of the valuable 
investigations being conducted at the laboratory, though 
naturally it is only possible to select for publication a few of 
the many researches in which the National Physical Laboratory 
is engaged. The volume is obtainable from H.M. Stationery 
Office (Kingsway, London) at a cost of 17s. 6d. net. 


THE SMITHSONIAN INSTITUTE. 


The Smithsonian Institute in Washington has for long filled 
a special niche in the scientific world, and its wide activities 
are illustrated in a series of reports which we have recently 
received. In the range of topics they remind one somewhat of 
the papers read before the Royal Society of Arts in this country. 
Amongst the more technical subjects we note reports on ‘‘ Tidal 
Hydro-electric Power Development,’ ‘‘ The Fixation of Atmo- 
spheric Nitrogen,’’ and ‘‘ The Utilization of Volcanic Steam 
for Power Production in Italy.’’ Equally interesting is the 
survey of the possibilities of development in scientific instru- 
ments contributed by Mr. G. E. Hale. Other reports deal with 
“‘ Life in the Ocean,” ‘‘ Animals in the Zoological Park,’’ and 
‘‘ The Place of Proteins in Nutrition.’? The accounts of the 
gardens of ancient Mexico and the ruined cities of Palestine 
make interesting reading; the former, with bathing pools hewn 
from the rock and complex irrigation systems, bear evidence of 
quite a high standard of civilization. 
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DEGREE OF ILLUMINATION AND WORKING 
SPEED. 


Sir,—The communication from Dr. Ives on the above subject, 
appearing in your August issue, is of great interest and appears 
to confirm in a rather striking manner the suggestion which I 
put forward at a recent meeting of the Illuminating Engineer- 
ing Society relating to the almost unlimited increase of illumi- 
nation which was being advocated as good modern practice: 

When Mr. Bush, in his interesting talk at the E.L.M.A. 
Bureau, on the occasion referred to, said he would be glad to 
see illumination values of 20 foot-candles, and even 100 foot- 
candles as usual practice, I threw out (rather tentatively, as it 
was based purely on supposition) the hint that perhaps a point 
might be found beyond which an increase in illumination 
made practically no difference in visual efficiency. 

If the actual measurements made by Dr. Ives are plotted, it 
will be found that the curve rises sharply from the origin and 
assumes a direction practically horizontal after about 10 foot- 
candles. In other words, after a figure of about 10 foot-candles 
has been reached, you can go on increasing the illumination 
indefinitely without making any appreciable difference in the 
usefulness of the light. 

In face of this the advocates of extremely high illuminations 
appear to be recommending expenditure without result, i.e., 
inefficiency. 


In your editorial comment on Dr. Ives’s paper you say that 
the economical limit is likely to be somewhere between 10 and 


100 foot-candles. I think Dr. Ives’s experiment shows that it 
will be much nearer the 1o than the 1oo. 
Yours faithfully, 
A. CUNNINGTON. 


| What happens after 10 foot-candles is reached must surely 
depend on the nature of the process. For comparatively simple 
operations the curve might become practically horizontal, but 
for more intricate operations, imposing a greater effort on 
vision, it might still rise. We need more information of the 
kind which Dr. Ives has given us, about other processes, in 
order to establish upper limits. Meantime it would be of 
greater practical utility to be able to specify the lower limit— 
i.e., the illumination below which work becomes impracticable 
and which must invariably be exceeded.—ED. | 


DEPARTMENT OF SCIENTIFIC 

RESEARCH. 

Dr. George Christopher Clayton, C.B.E.. M.P., and Professor 

Henry Cort Harold Carpenter, F.R.S., have been appointed by 

Order of Council dated 16th September, 1925, to be members of 

the Advisory Council to the Committee of the Privy Council 
for scientific and industrial research. 


AND INDUSTRIAL 
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THE ELEGTRIG STREET LIGHTING APPARATUS CO., 


THE FOUNDRY, 


CANTERBURY. 
A POST CARD WILL BRING OUR 1925 CATALOGUE 



































The “Podmore” CLUSTER Lamp 


FOR SHOP AND INTERIOR LIGHTING. 


Dimensions : Superheating Chamber above 


the Burners, ensuring 


HIGHEST EFFICIENCY. 


> 


Height overall, 24 inches. 
Diameter of Shade, 18 inches. 


> 


Fitted with 3, 5, 7, or 10 Fitted with Pneumatic Switch 


to control 3, 5, 7, or 10 


Burners. Mantles. 





ma 
> 


Cup-and-Ball Joint, By-pass, Mantles, Clear Glass Globe, 


Medium Size Opal Shade and Wire Net. 











A. E. P OD MORE & Co. e a ee te. 


34, CHARLES STREET, HATTON GARDEN, LONDON, E.C.4. 


Tdghene: Haelbora, 706. Tage: “Poveeen, Suits, Lenin” 








PRICES SUBJECT TO ALTERATION WITHOUT NOTICE. 
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"THESE Three-Burner Indoor Superheated Lamps are of neat 


and attractive appearance, highly efficient, and attractively 
finished. Aluminium Casing and Reflector are polished, other 
external parts Nickel-Plated. Fitted with By-pass, Double Levers 
and Chains, Medium Inverted Mantles and Globe, All-Metal 
Gas Regulator, with slotted Arm, and screwed Air Adjuster. 


NO INNER GLASSES REQUIRED 
For full particulars write to the 


‘WELSBACH 


LIGHT COMPANY, LTD. 


Welsbach House, 
King’s Cross, London, W.C.1 
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SPECIAL INFORMATION. 


THE ILLUMINATING ENGINEER (the Journal of 
Goop LIGHTING) was founded in January, 1908, and 
has thus been in existence for seventeen years. 


SINCE the year 1909, when the Illuminating Engineer- 
ing Society was founded in London, it has been the 
official organ of the Society. 


IT is the only journal in this country exclusively devoted 
to Lighting by all Illuminants. 


IT receives the assistance of contributors who are leadin 
experts on illumination in this country and abroad. 
Foreign Notes and News will be a speciality, and 
correspondents have been appointed in all the chief cities 
of the world. 


THE Journal contains first-hand and authoritative 
information on all aspects of lighting, it has also been 
improved and extended by the inclusion of a Popular 
and Trade Section containing special articles of interest 
to contractors, gas and electric supply companies, 
Government Departments and members of the Public. 


DISCUSSIONS before the Illuminating Engineering 
Society which are reproduced in this Journal are parti- 
cipated in alike by experts on illumination and users of 
light, whose co-operation is specially invited. 


Good Lighting is of interest to everyone. The Journal 
is read by engineers, architects, medical men, factory 
inspectors, managers of factories, educational authori- 
ties, public lighting authorities, and large users of light 
of all kinds. 


BESIDES being issued to all members of the Illuminating 
Engineering Society, the Journal has an independent 
circulation amongst people interested in lighting in all 
parts of the world. The new and extended form of 
the Journal should result in a continual and rapid 
increase in circulation. 


Every reader of THE ILLUMINATING ENGINEER, 
the Journal of GOOD LIGHTING, is interested in illumina- 
tion, and is a possible P ahticerd of lamps and lighting 
appliances. Gas and Electricity Supply Undertakings 
likewise benefit by the movement for Better Lighting, 
with which the Journal is associated, and which stimu- 
lates the demand for all illuminants. 





SUBSCRIBE TO 


The Illuminating Engineer 
The Journal of 


GOOD LIGHTING 


The only journal in this country 
devoted to all illuminants. 


Up-to-date News on Lighting 
Installations. 


Particulars of Novelties in Lamps 
and Fittings. 


Information from Abroad. 


Keep up to date! 


Apply : 
Subscription : Publication Dept., 
10/6 per annum, 32, Victoria Street, 
Post free. London, S.W. 1. 


JOIN 
The Illuminating Engineering 
Society. 


Monthly meetings are held, at which interesting papers 
are read, and discussions on such subjects as the hake 
of streets, factories, schools, libraries, shops, etc., and 
exhibits of new lamps and lighting appliances take place. 


Members receive The Illuminating Engineer, the 
official organ of the Society, free. 


The Society preserves an impartial platform for the 
discussion of all illuminants, and invites the co-operation 
both of experts on illumination and users of light; it 
includes amongst its members manufacturers, repre- 
sentatives of gas and electric supply companies, archi- 
tects, medical men, factory inspectors, municipal officers, 
and many others interested in the use of light in the 
service of mankind. 


The Centre for Information on 
Illumination. 


For particulars apply to: 
L. GASTER, Hon. Secretary, 
32, Victoria Street, LONDON, S.W.1. 
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